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40c    (but  worth   less) 


GOT 


SIGNAL 

TO 
RADIATE? 


MAKE  YOURS  A 

REAL  SIGNAL 


use  a  CUSH  CRAFT  ANTENNA! 


Whether  you  are   .   .   . 
TRACKING  SATELLITES 
MOON  BOUNCING 


DX-ING 

RAG  CHEWING 

WINNING  CONTESTS 


,  .  .  you  will  do  it  better,  more 
efficiently,  and  at  a  lower  cost  with 
a  CUSH  CRAFT  ANTENNA, 


YOU  WILL  HAVE  A  SIGNAL  THAT 
REALLY  RADIATES  WHEN  YOU  BUY 
CUSH  CRAFT  ...  THE  ANTENNAS 
WITH  A  "PATTERN  OF  FIRSTS"  IN 
AMATEUR  COMMUNICATIONS. 


ANOTHER 

CUSHCRAFT 

FIRST! 

SQUALO  *s  a  full  half  wave,  horizontally  polarized, 
omnl-directional  antenna.  Outstanding  all  around  per- 
formance  is  achieved  through  a  360  pattern  with  no 
deep  nulls.  The  square  shape  allows  full  electrical 
length  in  compact  dimensions.  Direct  52  ohm  Redd! 
Match  feed  provides  ease  of  tuning  and  brood  band 
coverage. 

The  6  meter  Squalos  ore  completely  universal  for 
mounting  anywhere.  They  are  packaged  with  rubber 
suction  cups  for  car  top  mounting  and  a  horizontal 
center  support  for  mast  or  tower  mounting.  The  10— 
15—20  and  40  meter  Squalos  are  designed  for  mast 
or  tower  mounting,  Squalo  is  ideal  for  net  control, 
monitoring,    or    general     coverage. 


MODEL  NUMBER 

ASQ-2 

ASQG 

ftSQ-10 

csa-ti 

ASQ-1 5 

ASQ-2  0 
ASQ-40 


DESCRIPTION 
2  Meter  10"  square 
30*  square 
50"  square 
50"  square 
65"  square 


6  Meter 

10  Meter 

11  Meter 
15  Meter 


20  Meter  100"  square 
40  Meter  f  92"  square 


NET  PRICE 
$  8,45 
12.50 
19.50 
19.50 
23.50 
29.50 
66.50 


■    ■■    * 


SQUALO  TREE 


Design   o   complete   multi    band   an- 
tenna   system    to    meet    your    own 
requirements,       Squalos      con       be 
mounted   one  above   the  other  or 
above   existing    beams    on    a    sin 
gle    mast.   The    Squalo    tree    is  a 
horizontally     polarized,    omnidi- 
rectional   system     in    any    com- 
bination   of    the    6    through    40 
meter     amateur     bands.     The 
Squalo  tree   takes  a   minimum 
amount    of    space,    and    does 
not     require     extra     radials, 
ground     wires,     or     rotators 
common      to      most      multi 
band    systems. 


BUY   FROM  YOUR   DISTRIBUTOR 

OR    WRITE    FOR    FREE    CATALOG 
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The  Ham  and  TVI    WA60QP    6 

With  clever  cartoons  by  K3SUK. 

Coffee  Can  VXO  for  Oscar  III  W7SMC6,  W6HEK 10 

Be  ready  for  QSO's  to  Europe  on  two. 
Transistor,  Hi,  Hi   K6QKL/KH6   11 

A  few  interesting  notes  on   Nipponese  transistors. 

Multiband   Vertical   Antenna       ...  .  W3UWV 12 

A  simple  high  frequency  antenna   for  hams  with  space 
problems. 

Let's   Go    Ham    TV    .       K3DSM    .  .  .  .  .      18 

The  details  of  getting   on   the  air, 

Solid-State  SSB  Power  Supply      .  .  .  .  , W1VIV 24 

With  some  vital  information  as  well  as  construction  details. 

28 


Handy  Dandy  Zeners „  _    W0GJB    ..... 

An   interesting  article  in  spite  of  the  title, 

Cooling  Notes  on  the  4-1000A W6VFR 

Keep   it  cool   for   fong   life. 

120  Watts  on  Two:  Part  II .  .  K5JKX,  W5PPE    ... 

The  first  part  of  this  fine  mobile  rig  was  in  January. 
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Published  in  May  63. 
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A  V-H  beam  for  2. 

The  Backward-Upside-Down  Halo WA4INJ 

Unconventional  mounting  for  improved  results. 
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UHF  Signal  Generator  

A  generator  for  432  and   1296. 

Just  a  Piece  of  Wire?    

For  VHF  constructors. 

The  Ham  and  CD  Emergencies     

Are  you  doing  your  share  of  PS? 

Brussels  International  Mobile   Rally 

See  what  fun  reciprocal  licensing  can  be? 

The  Callbook  Game    , ,  . , ...    WA2TDH 

It  doesn't  take  much  imagination  to  extend  this  one. 

Plate  Modulation  with  Controlled  Carrier  W5EHC 
Interesting  idea  from  a  great  73   booster. 

Audio    Bandpass    Filter     Hansen 

Something   for   the  CW   ham. 

Correcting  Errors  in  the  "Errorless 

RTTY    Converter"     K5JKX      . 

Fine  title,  that. 

The  Swan   350  WB6KEH 

A  fine  new  piece  of  gear. 

The  Lafayette  HE-45B K3VHK 

For  inexpensive  6   meter  contacts. 

The   SB-33    on    AM W7LIA 

The  title  is  self  explanatory. 
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Have  you  sent  in  your  ad  this  month? 
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With   something    new. 
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never  say  die 


Institute  of  Amateur   Radio 

During  Christmas  week  I  got  together  with 
the  Directors  of  the  Institute  in  Washington 
to  review  our  progress  during  1964  and  map 
our  course  for  1965. 

I  think  that  all  of  us  were  amazed  at  how 
much  our  small  group  of  less  than  700  ama- 
teurs had  accomplished  in  one  short  year. 
Now,  for  the  first  time  in  history;  amateur 
radio  has  a  bonafide  lobbying  organization  in 
Washington  to  represent  amateur  radio.  A 
Congressional  Amateur  Radio  Newsletter  has 
been  established  to  bring  news  of  amateur 
radio  accomplishments  and  service  to  the  mem- 
bers of  the  House  and  Senate,  Amateur  radio 
is  now,  for  the  first  time,  in  a  position  to 
protect  itself  from  the  pressures  of  commercial 
and  even  government  interests. 

Plans  for  increasing  our  effectiveness  with 
Congress  were  discussed  and  a  preliminary 
approach  to  the  international  promotion  of 
amateur  radio  was  developed. 

Considerable  concern  over  the  gradual  swal- 
lowing of  the  League  by  QST  was  expressed 
and  we  are  intent  that  this  pattern  shall  not 
be  repeated  with  the  Institute.  A  study  of  the 
current  balance  sheets  of  the  ARRL  indicate 
that  about  90%  of  the  income  of  the  League 
goes  for  their  publishing  business  and  only 
about  10%  for  matters  of  benefit  to  the  mem- 
bers. This  means  that  about  $4,50  of  each 
$5,00  membership/subscription  goes  for  the 
magazine  and  about  50^  for  membership  bene- 
fits. Thus,  unless  this  same  pattern  is  permitted 
to  repeat  itself,  the  Institute  should  be  able  to 
match  the  current  efforts  of  the  League  for 
the  amateurs  with  a  membership  of  about 
7,000.  For  that  matter,  if  we  continue  to  get 
as  much  mileage  from  our  income  as  we  have 
during  the  last  year  we  may  match  their 
efforts  with  a  lot  smaller  group  than  that* 


Rut  just  matching  their  efforts  is  not  going 
to  do  much  for  the  survival  of  amateur  radio, 
and  this  is  our  major  concern, 

A  review  of  our  actual  expenses  in  setting 
up  the  Institute,  organizing  the  Washington 
office,  establishing  the  Amateur  Radio  Con- 
gressional Newsletter,  registering  with  both  the 
House  and  Senate  as  an  official  lobbying  group 
for  amateur  radio  and  administering  member- 
ships showed  that  we  had  spent  far  less  than 
we  had  thought  possible.  We  had  achieved 
our  first  years  goals  and  ended  the  year  with 
over  $3000  in  the  bank!  In  view  of  the 
savings  which  had  been  effected  it  was  de- 
cided to  automatically  extend  all  Founding 
Memberships  for  an  extra  year  and  to  reduce 
the  yearly  dues  to  $5,00,  So  many  members 
had  asked  for  some  arrangement  for  a  com- 
bination membership  in  the  Institute  and  sub- 
scription to  73  that  it  was  decided  to  accept 
the  two  together  for  S7.00  per  year.  It  was 
definitelv  decided  not  to  force  73  subscribers 
to  join  the  Institute  or  to  force  Institute  mem- 
bers to  subscribe  to  73,  as  is  the  present  case 
with  ARRL  and  QST. 

Clubs 

Against  my  better  judgement  we're  givinj 
such  a  fabulous  deal  for  clubs  that  it  makes  me 
sick.  If  your  club  secretary  doesn't  write  ii 
immediately  for  full  details  on  how  to  save 
money  on  subscriptions  and  fill  the  club  coffers 
simultaneously  qualifying  73  as  a  disaster  are; 
for  Poverty  Corps  attention,  you'd  better  tab 
his  ARRL  pin  away  and  demote  him  to  Ser 
geant-At-Arms. 

Stamp 
Perhaps  youVe  noticed  that  I  did  not  pu 
that  crumby  stamp  on  the  cover  of  73   thi 
month*    My   postmaster   called    a    few   w^eek 
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DIRECT  CRYSTAL  CONTROL  TO  1GO  mc 
_    _        With  AOC  Plug-In  Transistor  Oscillators 

•  Portable  Signal  Standards   •   Signal  Generators  For  Receiver  Alignment  •  Band  Edge  Markers 

•  Frequency   Markers   For  Oscilloscopes   •   Quick-Change  Plug-In  Oscillators   •   Accessory  Cases 


HIGH  FREQUENCY  (20  mc  -  160  mc) 

Five  transistor  oscillators  covering  20  mc-160  mc.  Standard  77°F  calibration 
±.0025%.  The  frequency  tolerance  is  ±.0035°/o.  Oscillator  output  is  .2  volts  fm 
51  ohms.  Power  requirement:  9  vdc  @  10  ma.  max. 


tolerance 
in)  across 


OSCILLATOR 
TYPE 

OSCILLATOR 

RANGE 

CRYSTAL 

TYPE 

TEMPERATURE  T0L 
— *0UF  to  150'  F 

OSCILLATOR 

(LESS  CRYSTALJ 

PRICE 

CRYSTAL 
FREQUENCY 

CRYSTAL 

PRICE 

OT-24 

2040  mc 

CY-7T 

±,0035% 

$  9.10 

20-60  mc 
60-100  mc 
10M40  mc 
141-160  mc 

$  6,90 
12.00 

15.00 

18.00 

0T46 

40-60  mc 

CY-7T 

±,0035% 

9.10 

OT-61 

60-100  mc 

CY-7T 

±  .0035% 

15,00 

OM40 

100-140  mc 

CY-7T 

±  .0035%       I 

15.00 

0T- 160      1  125-160  mc 

CY-7T 

±  .0035% 

15.00 

Order  direct  from 

International 

Crystal  Mfg.  Co. 


LOW  FREQUENCY  (70  kc  -  20,000  kc) 

Four  transistor  oscillators  covering  70  kc  -  20,000  kc.  Trimmer  capacitor  for  zeroing  crystal. 
When  oscillator  is  ordered  with  crystal  the  standard  will  be  =t  ,0025°/o.  Oscillator  output 
is  1  volt  (min)  across  470  ohms.  Power  requirement:  9  vdc  @  10  ma,  max. 


OSCILLATOR 
TYPE 

OSCILLATOR 
RANGE 

CRYSTAL 
TYPE 

TEMPERATURE  T0L+ 
— 40*F  TO  +  15D  F 

OSCILLATOR 

(LESS  CRYSTAL) 

PRICE 

CRYSTAL 
FREQUENCY 

CRYSTAL 

PRICE 

on 

70-200  kc 

CY-13T 

±.015% 

$7,00 

70-99  kc 

100-200  kc 

200499  kc 

500-849  kc 

850-999  kc 

1,000-1,499  kc 

1,500-2,999  kc 

3,000-10,999  kc 

11,000-20,000  kc 

$22.50 

15.00 

12.50 

22.50 

15.00 

9.80 

5.90 

4,90 

6.90 

0T-2 

200-5,000  kc 

CY-fiT 

20O-60Okc  ±.01% 
60a5,000kc  ±  .0035% 

7.00 
7.00 

0T-3 

2,000-12,000  kc 

CY-6T 

±  ,0035% 

7.00 

0T4 

10,00020,000  kc 

CY6T 

±,0035% 

7.00 

18   NORTH   LEE  OKLAHOMA  CITY,  OKLA, 


FOT-10 


AOC  OSCILLATOR  CASES 

Small  portable  cases  for  use  with  the  OT  series  of 
plug-in   oscillators.   Prices   do   not   include   oscillators. 

(When  oscillator  and  crystal  are  ordered  with  FOT-10  case  a  IT  F 
toferance  of  ^.001%  may  be  obtained  at  $2.00  extra  per  oscillator/ 
crystal  unit.  When  oscillator/crystal  units  are  ordered  with  FOT-20  case, 
a  single  unit  can  be  supplied  with  temperature  calibration  over  a  range 
of  40°  F  to  120°  F,  Correction  to  ^.0005%.  Add  $25.00  to  the  price  of 
FOT-20  and  oscillator/crystal  unit.) 

FOT-20  For  high  accuracy  calibration 
requirements.  Includes  battery 
and  output  jack,  output  meter 
circuit  and  battery  check,  as 
welt  as  thermistor  temperature 
measuring  circuit.  $87.50 

FOT-10  Basic  case  with  battery  and 
output  jack  for  general  wider 
tolerance  applications.      $14,50 
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sets  the    standard 


i 

for 

CRANK-UP 

TOWERS 


Why  settle 

for  less 

than  the  best? 


I 


K7ASK 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  in 
Heights  of  37-54-68-105 
and  122  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
37-54  feet  (SS) 
71  —88  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Operation— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raising  and  lowering.  Strength 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  raises  all  sections  together— uni- 
formly with  an  equal  section  overlap  at  all  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation— install  it  yourself— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested—entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Galvanized— hot  dipped  galvanising  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100. 


SEND  FOR  ROHN  TOWER  HANDBOOK  \ 
-$1.25  Value 

*— ONLY  $100  postpaid  (special  to  readers 

of  this  magazine).  Near* 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  serve  you*  Write 
today  to: 


ROHN  Manufacturing  Co 


P.  O,  Box  2000 


Peoria,  Illinois 


'Vforld's  largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engineers,  and  installers 

of  complete  communication  tower  systems" 


before  it  came  out  and  asked  if  I  wanted  him 
to  get  any  extra  copies  of  the  stamp,  I  enthu- 
siastically told  him  to  stock  up  heavily  for  us* 
Then  the  thing  came  out.  Very  depressing.  A 
pointless  design  indicative  of  nothing,  printed 
in  embalmer  puq^le.  When  the  first  one  came 
in  I  sat  there  and  looked  at  it  in  dismay.  This 
was  it  .  .  .  the  amateur  radio  stamp  ,  ,  .  the 
only  stamp  amateur  radio  would  probably  ever 
have  .  .  ,  and  it  was  terrible. 

Cronouski  (PMG)  had  been  turning  out 
some  great  stamps  with  his  new  four  color 
offset  press.  Purple  we  got.  I  was  hoping  for 
something  nice  like  a  portrait  of  Hiram  Percy 
Maxim  or  perhaps  a  Wouf-Hong,  So  what  do 
I  see?  An  AM  modulation  envelope,  a  Collins 
knob7  and  some  calibration.  Well,  they  can  use 
the  same  stamp  with  a  slight  word  change  to 
commemorate  CB. 

Microwaves 

We  have  a  few  good  article  coming  up  on 
microwave  gear,  but  we'd  sure  like  to  have  a 
lot  more  of  them.  If  you're  working  on  ham 
microwave  stuff  why  not  unstinge  and  turn 
loose  of  some  of  your  trade  secrets.  After  all, 
the  worst  that  can  happen  is  that  others  will 
falter  along  in  your  footsteps.  We  pay  good 
like  a  magazine  should. 

Draftsmanship 

We  seem  to  have  more  drafting  for  73  and 
some  of  the  books  we  have  in  preparation  for 
publication  than  our  present  corps  of  draftsmen 
can  handle.  Is  there  anyone  out  there  with 
radio  drafting  experience  (and  templates)  who 
is  interested  in  a  few  spare  dollars  for  copious 
quantities  of  their  tune? 

Thud 

The  Christmas  thaw  which  hit  New  England 
opened  up  the  road  to  the  VHF  shack  on  73 
Mountain.  Val,  K1AFA,  and  I  gave  it  a  try  in 
the  new  73  Mercedes  and  made  it  all  OK*  It 
was  so  cold  that  we  zipped  right  into  the 
house  ♦  .  .  to  be  met  by  an  equal  and  identical 
cold  ...  it  was  19°  in  and  out  of  the  house. 
We  turned  on  the  electric  heater  and  the  two 
meter  rig  and  soon  had  the  temperature  up  to 
a  cozy  28°,  I  tuned  two  and  heard  a  lot  of 
silence.  Hmmm.  A  short  CQ  brought  an  answer 
from  down  in  New  Jersey.  I  switched  antennas 
and  found  that  the  48  didn't  seem  to  be  work- 
ing .  .  .  the  96  element  was  doing  fine  and  the 
192  element  was  weak. 

Val  went  out  .  .  .  took  a  quick  look  and  hoi- 

(Continued  on  page  881 
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with  the  NEW 


HAMMARLUND  HXL-1  linear  amplifier 


Regardless  of  the  exciter  you  are  now  using — the  HX-50,  the  HX-500,  or  any  one  of 
a  host  of  compatible  competitive  units,  you  will  TAKE  COMMAND  the  moment 
yoif  re  hooked  up  to  the  incredible  HXL-1. 

The  IIXL-]  is  so  rugged,  it  tan  be  held  "key  down"  at  a  kilowatt  for  more  than  an 
hour ...  without  damage.  It  delivers  the  full  metered  legal  power  of  1  KW  CW 
input — 1500  W  PEP  input.  Here  is  a  "no-nonsense1*  linear  that  delivers  the  power 
you  pay  for — the  performance  you  want- 
Send  for  complete  technical  literature  today — or  see  and  try  it  at  your  nearest 
authorized  Hammarlund  distributor, 

FEATURES 


Complete  coverage — 80  to 

10  meters 

Broad  Banded  Input  Circuit 

3  Element  adjustable  Pi-network 
output 

Built-in  multi-purpose  meter 
including  linearity  test 

Control  circuitry  compatible  With 
most  transmitters  and 
transceivers  (i.e.  HX-50,  HX-500, 
"S"  line  and  KWM1,  KWM2(  etc.) 

Efficient  Ground-grid  circuit  using 
2  high  dissipation  triodes 
(United  572A) 


Husky,  self  contained  solid  state 

power  supply  with  silicon 
rectifiers 

Only  connection  required  between 
exciter  and  amplifier  is  a  coax 
cable.  All  relay  switching  built 
into  amplifier. 

Power  nacked  performance  on 
SSB,  CW  and  AM.  1500W  PEP 
input;  1  KW  CW  input 

Designed  for  115/230  volt 
operation 

Same  physical  size  as  the  Fabulous 
HX-50.  (171/2"  wide;  9V2"  deep; 
9Ve"  high) 
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Cartoons  by  K3SUK. 


Looking  for  new  fields  to  conquer?  One  such 
area  is  in  improving  the  relationship  between 
John  (or  Jane)  Q.  Public  and  amateur  radio. 
You  can  easily  get  yourself  appointed  chair- 
man of  the  local  radio  club  TVI  committee. 
Here  is  a  chance  to  help  both  the  public  and 
the  amateur,  and  while  the  pay  is  low  (low? 
it's  zero!),  the  personal  satisfaction  of  con- 
tributing to  the  public  service  by  solving  in- 
terference  problems  can  be  great.  Actually,  the 
designation  TVI  is  a  misnomer  because  it  rep- 
resents only  one  type  of  interference  in  a  two 
way  street,  interference  by  an  amateur  to  the 
public  and  interference  to  the  amateur  by  the 
public  (including  utilities).  It  appears  in  many 
forms,  TVI,  BCI,  Hi-Fi,  CBI?  power  leaks,  and 
diathermy  to  point  out  but  a  few. 

Interested?  Curious  to  know  how  to  go  about 
being  a  TVI  committee?  It's  really  quite  sim- 
ple and  there  is  no  magic  involved  in  solving 
the  problems.  The  solution  to  each  requires 
the   proper   handling  of  several  fundamental 


The  Ham 


TV 


points.  Let's  use  a  hypothetical  case  as  an  ex- 
ample of  the  technical  and  operational  ap- 
proach. Keep  in  mind  however,  that  the  prin- 
ciples apply  to  any  type  of  interference 
investigation. 

You  are  minding  your  own  business  at  home 
one  night  when  the  telephone  rings.  It's  a 
poor  downtrodden  local  ham  who  tells  you  he 
has  been  threatened  with  bodily  harm  by  a 
little  old  lady  down  the  street  who  hears  his 
voice  on  her  TV  set,  and  if  that  isn't  bad 
enough,  the  picture  looks  like  the  results  of  a 
runaway  mixmasten  Your  first  job  is  to  calm 
him  down  if  necessary  and  assure  him  that 
you  will  jump  right  in  and  make  an  impartial 
investigation  of  the  complaint.  Only  general- 
ities can  be  discussed  on  the  phone  so  make 
a  date  to  visit  his  station,  and  at  this  time  be- 
gin filling  out  your  investigaton  report.  Leave 
nothing  to  memory,  particularly  the  technical 
findings  you  will  uncover.  Some  report  head- 
ings are:  L  date  of  complaint  and  by  whom 
notified,  2.  name,  address,  and  radio  call  of 
the  alleged  offending  party  (alleged  is  used 
here  because  sometimes  the  wrong  person  is 
blamed  for  the  interference,  3.  alleged  inter- 
fering equipment,  including  antenna  system 
and  block  diagram,  4.  your  technical  findings 
regarding  the  interfering  equipment  before 
and  after  any  equipment  changes  or  adjust- 
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merits,  5.  name  and  address  of  the  complain- 
ant, 6,  the  actual  complaint;  7.  type  equip- 
ment being  interfered  with  including  the 
antenna  system,  8.  your  findings  at  the  home 
of  the  compainant  before  and  after  any  equip- 
ment changes  or  adjustments,  9.  your  recom- 
mendations, 

For  your  visit,  bring  along  several  pieces  of 
test  equipment  (each  will  be  named  as  needed 
in  your  investigation),  and  a  member  of  your 
committee.  First,  both  of  you  should  make  a 
careful  inspection  of  the  alleged  offending 
equipment  and  its  operation  by  the  owner,  but 
make  no  changes  nor  adjustments  at  this  time. 
Continue  notations  in  your  report.  You  will 
need  two  walkie-talkie  transceivers,  either  CB 
or  ham  type  to  communicate  between  your 
committeeman,  who  will  remain  at  the  ham 
station  for  the  purpose  of  relaying  your  ham 
transmitting  instructions,  and  you  while  con- 
ducting the  interference  investigation  at  the 
home  of  the  neighbors.  Here  are  three  very 
important  points  which  practically  guarantee 
a  satisfactory  working  relationship  between 
you  and  the  public,  1,  unless  you  know  the 
complainant,  go  alone  (two  or  more  unknown 
individuals  suddenly  appearing  at  the  front 
door,  especially  at  night,  will  probably  get  no 
farther  and  little  cooperation  relative  to  solv- 
ing the  complaint,  2.  yours  is  a  business  visit, 
so  wear  a  business  suit,  (this  does  several 
things,  it  impresses  the  party  that  you  are 
somebody,  and  further  that  you  must  know 
your  business,  and  if  clothes  make  the  man, 
it  will  give  you  a  sense  of  self  confidence  in 
your  dealings  and  explanations,  particularly  if 
you  are  not  well  received).  Personally,  I  in- 
troduce myself,  then  my  role  in  the  television 
interference  investigation  committee,  its  con- 
nection with  the  local  amateur  radio  club,  and 
finally  that  Tve  been  asked  to  make  an  im- 
partial investigation  by  the  amateur  involved 
in  the  complaint.  Most  people  are  happy  to 
have  someone  help  them  with  their  problem. 
3.  conduct  an  impartial  investigation.  Don't 
run  the  ham  down  to  butter  up  your  host,  nor 
run  the  complainant  down  to  make  the  ham 
feel  better.  For  one  thing,  remember  that  after 
ynwv  investigation  has  been  completed,  you 
must  go  back  to  all  parties  concerned  and  re- 
view  your  findings.  This  job  is  easy  if  you 
were  successful  in  eliminating  the  trouble,  but 
requires  tactful  straightforwardness  if  not.  Con- 
duct an  efficient  and  businesslike  investigation. 
Fhe  use  of  walkie-talkies  and  the  committeeman 
back  at  the  ham  station  relaying  your  ins  true- 
Jons  to  the  operator  help  greatly  in  this  and 
mpress  your  host. 


Determine  how  the  interference  is  getting 
into  the  TV  set.  Disconnect  the  lead  in  and 
move  it  away  and  if  this  is  the  source,  try  a 
Drake  type  TV-3G0-HP  high  pass  filter  placed 
and  connected  electrically  as  close  to  the  set 
input  as  possible  (only  a  few  inches)  and  be 
sure  to  connect  its  case  to  the  TV  chassis  with 
a  short  heavy  braid.  Check  the  power  line 
source  by  inserting  a  Cornell-Dubilier  type 
IF- 18  low  pass  filter  into  the  line  with  the 
same  precautions  described  for  the  Drake 
filter.  Remember,  you  are  under  no  obligation 
to  leave  either  or  both  units  if  they  eliminate 
or  reduce  satisfactorily  the  interference.  They 
are  part  of  your  test  equipment  group.  You 
may  agree  to  purchase  (be  sure  you  know  the 
price!)  and  install  them  if  paid  in  advance,  or 
circumstances  may  dictate  staying  clear  of  any 
involvement  in  this  area.  Compare  interference 
results  with  at  least  three  neighbors  in  addition 
to  the  complainant.  Continue  to  compile  re- 
sults in  your  report.  Even  though  your  investi- 
gation shows  no  interference  whatsoever  ex- 
cept at  the  location  of  the  complainant,  plan 
to  make  electrical  tests  of  the  interfering  trans- 
mitter-antenna system.  Experience  has  shown 
that  some  TV  sets  are  bothered  by  a  small 
malfunction,  and  even  though  they  may  ac- 
tually be  at  fault,  remember  your  primary  job 
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is  to  eliminate  interference  in  any  way  you 
can. 

So,  back  to  the  transmitter.  If  its  power  line 
current  does  not  exceed  5  amperes  use  the 
CD.  type  IF-1S  filter  to  check  R.F.  leakage 
through  this  path,  For  greater  currents  you 
will  want  to  make  up  a  15  ampere  unit  in  a 
shielded  box  as  part  of  your  committee  equip- 
ment. It  should  be  of  the  balanced  type  with 
two  0,1  mf  600  volt  feed-through  type  capac- 
itors from  each  side  of  the  AC  line  to  the  case, 
two  series  inductors,  and  two  similar  connected 
capacitors  to  the  case  again.  Each  group 
should  be  in  its  own  shielded  compartment. 
Use  No,  12  enamel  wire,  wound  for  a  length 
of  about  six  inches  on  an  approximately  one 
inch  diameter  non-metallic  form  for  each  coil* 
Install  either  filter  in  the  transmitter  power 
line  as  previously  described  for  the  TV  set 
Check  the  transmitter  earth  ground  system. 
It  should  have  one  and  it  should  be  an  effec- 
tive one,  with  large  diameter  bus  or  braid 
running  to  several  copper  stakes  (or  tubing) 
driven  deep  enough  to  insure  contact  with  per- 
manently moist  earth.  Watch  out  for  ground 
systems  that  have  a  length  that  is  harmonically 
related  to  the  operating  frequency.  The  result 
can  be  a  high  value  of  R.F.  on  the  ground  line 
and  subsequent  trouble.  Try  changing  its 
length.  To  check  interference  through  the  an- 
tenna system,  load  the  transmitter  into  a  proper 
size  light  bulb.  Three  sizes  will  take  care  of 
this  requirement,  25,  ISO,  500  watts.  If  the 
trouble  disappears,  use  the  inductance  in  the 
station  matchbox  to  check  for  harmonic  radia- 
tion with  your  grid  dip  meter  (non-osci Hating 
condition)  which  should  be  capable  of  operat- 
ing up  to  at  least  200  Mcs,  If  a  matchbox  is 
not  used,  install  yours  (another  piece  of  test 
equipment)  to  make  the  check,  and  also  test 
for  TVI  at  this  time,  Possibly  only  your  unit  is 
all  that  is  needed  to  clear  up  the  trouble.  Look 
for  loose  coax  connectors  and  poor  grounding 
of  the  coax  braid  to  the  connectors.  Check  the 
VSWR  of  the  antenna  system  with  your  wide 
range  R.F.  oscillator  (more  test  equipment). 
If  it  is  above  2.5  or  3  to  I,  look  for  trouble 
here.  Correcting  it  may  eliminate  the  problem, 
A  length  of  your  own  same  type  coax,  preferably 
a  quarter  wavelength,  when  inserted  in  the 
regular  feedline  may  show  that  an  original  low 
VSWR  is  now  high,  indicating  system  trouble 
(mismatch)  and  that  initially  you  just  hap- 
pened to  have  the  SWR  bridge  connected  in 
at  an  impedance  close  to  the  line  value.  For 
transmitters  operating  below  six  meters,  try 
your  low  pass  R.F,  filter  (more  test  equip- 
ment), which  matches  the  coax  impedance 
and  has   sufficient  power    capability   such   as 


B.  &  W.  types  425  and  426  (50  and  75  ohms 
respectively).  It  should  be  the  last  component 
in  the  feedline  (that  is,  nearest  the  antenna). 
Where  applicable,  check  a  phone  transmitter 
for  modulation  percentage  and  proper  wave- 
form appearance.  Use  your  receiver  with  the 
last  LF.  stage  coupled  through  approximately 
25  pf  to  your  wide  band  oscilloscope. 


3 


For  the  first  investigation  summary,  let's 
assume  that  you  were  successful  in  locating  the 
trouble  and  solving  it  to  the  satisfaction  of 
everyone.  Your  review  is  easy  in  this  case. 
Complete  your  report  and  file  it.  Each  case 
makes  future  investigations  easier  to  solve. 

For  the  second  summary,  let's  assume  you 
were  again  successful  in  locating  the  trouble 
but  that  its  solution  requires  changes  or  addi- 
tions (including  the  purchase  of  something 
such  as  filter)  to  the  TV  set  because  it  is  the 
only  one  in  the  neighborhood  subject  to  inter- 
ference The  problem  you  now  face  is  in  direct 
proportion  to  the  opposition  of  the  complain- 
ant to  buy  something  for  a  set,  which  to  him 
is  receiving  TV  signals  satisfactorily  In  your 
explanation  you  must  first  put  yourself  into 
his  non-technical  position,  then  simultaneously 
point  out  the  results  of  the  investigation  which 
shows  that  because  no  other  local  set  shows 
signs  of  interference,  the  ham  transmissions 
are  clean  and  his  set  alone  has  an  inability  to 
discriminate  against  the  strong  local  (ham) 
signal  operating  on  a  frequency  far  removed 
from  the  TV  channels* 

For  the  third  summary,  your  investigation 
shows  one  or  more  things  actually  wrong,  or 
in  poor  practice  at  the  ham  station*  Usually 
this  results  in  interference  to  a  number  of 
neighbors.  Nearly  always,  the  operator  will 
be  only  too  glad  to  cooperate  and  make  any 
changes  you  recommend  to  get  out  of  trouble. 
If  you  ever  do  encounter  resistance  to  recom- 
mendations, you  can  only  point  out  that  you 
can  no  longer  support  him  against  the  neigh- 
borhood, and  while  you  won't  "tattle"  his  non- 
cooperative  attitude,  you  must  report  that  your 
hands  are  tied  in  solving  the  problem  at  that 
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location.  You  can  point  out  to  the  ham  that  at 
least  one  neighbor  will  probably  complain  to 
the  FCC,  Since  most  club  TVI  committees  are 
known  to  the  local  office,  you  will  receive  a 
complaint  review  form  to  complete,  and  if  your 
report  shows  non-cooperation,  that  ham  will 
have  two  strikes  against  him  initially  if  the 
FCC  steps  into  the  case* 

For  the  fourth  summary,  your  investigation 
.shows  nothing  wrong  at  the  ham  station,  but 
he  is  getting  into  one  TV  set  badly  which  is 
connected  into  a  community  cable  system, 
with  other  sets  either  having  only  slight  inter- 
ference or  none  at  all.  Obviously  the  trouble 
here  is  that  sufficient  R,F.  signal  is  leaking  into 
the  system  to  show  up  on  a  malfunctioning 
TV  set.  Explain  the  situation  to  the  company 
who,  because  they  are  concerned  about  pro- 
tecting their  system  reputation,  will  probably 
be  very  quick  to  put  a  test  TV  set  into  the 
home  of  the  complainant  just  long  enough  to 
show  that  his  set  alone  is  subject  to  interfer- 
ence. If  you  find  several  TV  sets  that  are  being 
interfered  with  (again,  proper  ham  station  op- 
eration), the  community  system  probably  is 
not  operating  correctly  (examples,  mismatched 
lines  or/and  loads,  poor  grounds,  malfunction- 
ing amplifier-distribution  boxes,  etc)  and  a 
report  should  be  given  to  the  company  for 
their  investigation,  and  to  the  local  FCC  office 
for  their  files  if  the  situation  warrants  it. 

An  example  of  reverse  interference  (to  the 
amateur)  is  wide  band  noise  (buzz,  hum, 
crackle,  etc)  heard  in  the  communications  re- 
ceiver as  a  result  of  a  faulty  power  system. 
The  cause  may  be  a  bad  transformer,  inter- 
mittant  line  connection,  power  leakage,  etc. 
Noise  can  travel  great  distances  from  its 
source  which  makes  its  detection  very  difficult, 
since  you  must  work  on  the  ground.  However, 
by  using  a  portable  receiver  or  your  car  set  to 
cover  a  wide  area  to  determine  generally  the 
extent  and  probable  source  of  noise,  and  then 
using  the  portable  set  on  foot,  you  probably 
will  find  the  source  location.  The  more  com- 
plete your  investigation  is,  the  more  effective 
you  will  be  in  your  contact  with  the  power 
company.  Do  not  waste  your  time  by  going 
to  the  front  office  and  filling  out  some  form 
which  starts  with  an  office  girl.  Go  to  the 
Service  Department  and  review  your  case  with 
the  supervisor,  making  sure  you  leave  a  copy 
of  your  investigation  for  his   use. 

So,  enlist  and  serve  as  your  area  TVI  com- 
mittee. Once  you  learn  the  ropes  by  solving 
a  few  interference  cases,  you  really  will  enjoy 
contributing  to  the  benefit  of  hams  and  public 
alike.  .    ,    .    WA60QP 


You've  got  to  SEE  it  to  BELIEVE  it! 
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'Instant  Lettering7'  marking  kits  bring  you  ail  the  necessary 
elements  for  completely  marking  electronic  equipment, 
drawings,  prototypes,  schematics,  etc,  in  a  fast  new  easy- 
to-use  form. 

Words,  fetters,  numerals,  switch  patterns,  arcs,  etc.  are 
printed  on  a  special  transparent  carrier  film,  Rubbing  over 
one  of  these  elements  with  a  ballpoint  pen  releases  rt  from 
the  carrier  film  and  adheres  it  to  your  working  surface* 
"Instant  Lettering"  words  and  patterns  transfer  to  almost 
any  surface  including  glass,  plastic,  metal  .  .  .  even  crackled 
finished  metal,  Now  you  can  quickly  mark  all  panels,  even 
especially  calibrated  two-color  meter  dials,  tap  switches, 
panel  nomenclatures,  pilot  light  jewels,  sub-assemblies,  cir- 
cuit boards,  etc.  Reproduction  quality  "Instant  Lettering" 
transfers  are  clean  and  sharp,  leave  no  background  haze  or 
film,  make  prototypes  look  like  finished  production  equipment 
and  give  all  equipment  and  drawings  a  professional  look. 

TITLES  FOR  ELECTRONIC  EQUIPMENT 

This  set  contains  hundreds  of  preprinted  titles  researched  to 
give  you  up  to  95%  of  ail  electronic  marking.  For  labeling, 
marking,  titling  aJJ  electronic  control  panels,  drawings,  pro- 
totvoes    etc 
No,  958  -  BLACK $4,95        No.  959  -  WHITE $4.95 

TERMINAL  &  CHASSIS  MARKING  KIT 

Contains   all   the   necessary   letters,   letter  combinations  and 
numerals   for  marking  chassis,   printed   circuit  and  terminal 
boards,  rotating  components,  etc. 
No,  966  -  BLACK. „..$4.S5        No.  967  -  WHITE $4.95 

METER  &  DIAL  MARKING  KIT 

ArcsT  dial  patterns,  lines,  wedges,  graduation  lines,  switch 
symbols,  alphabets  and  numerals  in  black,  white  and  red  for 
marking  standard  and  special  rotary  tap  switches,  potenti- 
ometers and  prototype  and  especially  calibrated  meter  dials. 
Colors  provide  contrast  on  scales  and  switches  simplifying 
usage  of  complex  instruments. 
No.  368 -METER  &  DIAL  MARKING  KIT., , $4.95 


WRITE  FOR  FREE  SAMPLE  AND  COMPLETE  DETAILS 
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ACoff 


VXO 

for  Oscar 


When  OSCAR  III  goes  into  orbit,  a  great 
many  hams  will  be  trying  to  communicate 
within  the  50-kc  passband  of  the  satellite 
translator.  Some  form  of  VFO  will  be  just  as 
necessary  for  operation  here  as  on  20  meters. 

With  this  need  in  mind,  an  8  nic  VXO 
(variable-frequency  crystal  oscillator)  was 
constructed  for  use  with  a  Heath  VHF-1  Sene- 
ca 6  and  2-meter  transmitter.  It  produces 
ample  drive  to  the  transmitter,  it  is  extremely 
stable,  and  the  50-kc  band  occupies  about  90 
per  cent  of  the  100-division  dial  used. 

The  schematic  diagram  is  pretty  much  self* 
explanatory,  but  a  few  things  should  be  point- 
ed out.  The  transistors  used  here  were 
2\2219\  but  any  good  30  mc  or  better  tran- 
sistor can  be  used.  Variable  capacitor  CI  need 
not  have  sections  of  equal  value,  nor  need  the 
values  be  as  much  as  the  365  mmfd  used  here. 
A  plain  broadcast  variable  with  unequal  sec- 
lions  was  used  in  this  unit,  with  the  smaller 
capacity  section  connected  to  the  collector  of 
QL 

The  input  frequency  range  of  the  transla- 
tor is  144.075  mc  to  144*125  mc,  so  the  crystal 
frequency  must  be  one-eighteenth  of  this.  The 
VXO  circuit  pulls  the  oscillator  frequency  low- 
er, so  when  allowance  is  made  for  the  effect  of 
circuit  capacitance,  an  8.008-mc  crystal  is 
just  about  perfect.  At  this  frequency  it  is  not 
difficult  to  pull  the  crystal  oscillator  the  need- 
ed 4  or  5  kilocycles. 

Coil  Lls  in  series  with  the  crystal,  deter- 
mines how  far  the  dual  capacitor  CI  w  ill  pull 
the  oscillator  frequency.  It  must  have  a  high 
Q  and  be  self  resonant  higher  than  the  crystal 


frequency.  As  the  inductance  of  LI  is  in- 
creased beyond  a  certain  amount,  the  crys- 
tal will  lose  control  and  the  oscillator  will 
become  an  inferior  VFO,  The  best  results  are 
obtained  when  LI  is  adjusted  so  that  CI  pulls 
the  oscillator  frequency  over  just  the  range 
desired  and  no  more. 


+  I2V 


Oscar  III  VXO 

Coil    Data 

U  20-25  ^h 

L2  Resonate  at  8  mc.  Tap   1/3  up. 

RFC  Small  50  ma  rfc. 

The  buffer-amplifier  stage,   Q2,   is   coupled 

to  the  collector  of  Ql  through  a  50-mmfd  ca- 
pacitor. The  smallest  capacitance  consistent 
with  adequate  output  should  be  used.  Transis- 
tor Q2  derives  its  operating  bias  by  rectifying 
rf  drive  from  QL  When  the  collector  circuit 
of  Q2  is  resonated,  approximately  10  volts  of 
rf  should  be  obtained. 

The  VXO   was   constructed   on   a   scrap   of 
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perforated  Fiberglas  board,  which  was  then 
mounted  on  the  rear  of  variable-capacitor  CI, 
A  hole  was  drilled  in  the  bottom  of  a  half- 
pound  coffee  can  for  the  shaft  of  CI.  Three 
other  holes  were  drilled  to  permit  mounting 
CI  directly  to  the  bottom  of  the  can.  When 
the  can  is  laid  on  its  side,  the  bottom  becomes 
the  front  panel  of  the  VXO.  The  rf  output 
connector  and  the  feed-through  capacitor  for 
the  dc  input  are  mounted  on  the  can  lid  and 
connected  to  the  circuit  by  short  flexible  leads* 
An  additional  hole  was  drilled  in  the  lid  to  per- 
mit adjustment  of  LI  while  the  lid  is  in  place. 
Before  adjusting  the  VXO,  connect  its  out- 


put through  a  short  piece  of  coax  to  the 
input  of  the  transmitter.  This  is  necessary  be- 
cause of  the  effect  of  the  coax  capacity  on  the 
output  coil  L2,  Calibrate  the  VXO  by  fully 
meshing  the  plates  of  CI  and  adjusting  LI 
to  produce  a  two-meter  output  at  144.075  mc. 
When  CI  is  unmeshed,  the  frequency  should 
be  about  144.130  mc,  Set  CI  to  the  middle  of 
its  range,  and  peak  output  coil  L2  for  maxi- 
mum drive  to  the  transmitter. 

On-the-air  checks  with  this  VXO  show  its 
stability  to  be  equal  to  a  regular  crystal  os- 
cillator, 

,  .  .  \V6HEK?  W7SMC  % 


Transistor,  Hi,  Hi 

A  100  yen  cab  ride  from  the  Tokyo  sta- 
tion gets  you  to  a  radio  row  that  will  stand 
up  against  anything  in  Chicago  or  New  York: 
Akihabara.  There  are  rows  and  rows  of  open 
air  stalls,  each  stall  a  "store",  and  each  mer- 
chant a  specialist.  One  sells  electrolytics,  an- 
other disc  ceramics,  another  %  watt  resistors— 
and  so  on  down  through  all  the  parts.  There's 
even  a  knob  man!  Mechanical  filters  sell  for 
Y  4,950  (360  yen  equal  one  dollar).  Transis- 
tor transformers  go  for  Y  140.  There  is  a 
small  semantic  problem,  however.  I  don't 
speak  Japanese  and  most  of  them  don't  speak 
English.  Hi  means  "yes"  not  "hello"  there. 
Finding  out  where  the  nearest  jon  is  turns  into 
a  major  exercise  in  sign  language.  To  com- 
municate your  desire  for  a  transistor  good  for 
a  couple  of  watts  at  two  meters  requires  more 
than  sign  language.  To  that  end  data  on 
Japanese  transistors  useful  at  VHF  was  gath- 


No. 


*cb 


o, 


Ic  Veb     ffc  TjvC     Fab     PRICE 

(ma)  (mw)  (mc)  (YEN) 


The  data  should  be  of  some  use  to  the 
amateur  population.  Japanese  transistors  are  of 
good  quality  and,  because  of  their  price,  are 
appearing  in  more  and  more  equipment  No 
voltage  polarities  are  given  because  this  is 
defined  in  each  transistor's  numerical  identi- 
ty. The  "A"  in  2SA213  stands  for  PNR  The 
€tT  in  2SC38  tells  us  it  is  an  NPN  transis- 
tor. The  parameters  given  can  be  assumed 
to  be  max  at  the  specified  temperature  and 
without  heat  sink.  The  current  price  is  in- 
cluded in  the  last  column  not  because  either 
Wayne  or  I  have  a  financial  interest  in  the 
Japanese  transistor  market  but  because  the 
amateur  usually  buys  transistors  by  a  simple 
equation:  most  power  input  at  highest  alpha 
cut-off  at  lowest  price  .  *  .  And*  it's  helpful 
to  know  ahead  of  time  how  far  down  in 
the  pocket  you'll  have  to  dig  to  replace  one. 

-  .  .  K6QKL 


2SA24 

30 

10 

0.5 

60 

70 

100 

- 

2SA25 

25 

15 

0.5 

50 

70 

100 

— 

2SA57 

18 

5 

0.5 

55 

75 

85 

270 

2SA58 

18 

5 

0.5 

55 

75 

75 

260 

2SA61 

20 

10 

0.5 

100 

75 

70 

- 

2SA68 

20 

10 

0.5 

100 

75 

70 

- 

2SA69 

20 

10 

0.5 

83 

75 

70 

500 

2SA70 

20 

10 

0.5 

100 

75 

70 

600 

2SA71 

20 

5 

0.5 

100 

75 

100 

700 

2SA76 

18 

5 

0.5 

55 

75 

130 

570 

2SA77 

18 

5 

0.5 

55 

75 

110 

540 

2SA87 

30 

10 

0.5 

80 

85 

100 

- 

2SA90 

30 

20 

0.  5 

200 

85 

100 

— 

2SA116 

30 

10 

0.5 

80 

85 

120 

- 

2SA117 

30 

10 

0.5 

80 

85 

110 

- 

2SA118 

30 

10 

0.5 

80 

85 

100 

— 

2SA123 

15 

2 

0.05 

15 

65 

100 

900 

2SA134 

20 

10 

0.5 

80 

85 

140 

- 

2SA135 

20 

10 

0.5 

80 

85 

150 

- 

2SA213 

15 

2 

0.5 

15 

65 

140 

- 

2SA234 

20 

10 

0.5 

80 

85 

110 

- 

2SA235 

20 

10 

0.5 

80 

85 

125 

500 

2SA238 

25 

30 

1 

200 

85 

700 

3900 

2SA241 

20 

5 

0.4 

50 

75 

200 

1200 

2SA242 

20 

5 

0.4 

50 

75 

250 

1500 

2SA243 

20 

5 

0.4 

50 

75 

300 

1700 

2SA244 

25 

30 

0.5 

200 

85 

600 

1300 

2SA245 

25 

30 

0.8 

200 

85 

700 

1400 

2SA246 

30 

30 

0.5 

100 

85 

175 

500 

2SA247 

10 

30 

1.2 

100 

85 

200 

- 

2SA253 

20 

30 

1.2 

200 

85 

450 

- 

2SA2S8 

20 

10 

0.5 

80 

85 

500 

1400 

2SA289 

20 

10 

0.5 

80 

85 

600 

3900 

2SA290 

20 

10 

0.5 

80 

85 

700 

4680 

2SA308 

20 

5 

0.3 

50 

75 

450 

4000 

2SA309 

20 

5 

0.3 

50 

75 

600 

5800 

2SA310 

32 

25 

0.3 

100 

75 

450 

7000 

2SA316 

18 

20 

0.5 

60 

75 

75 

350 

2SC15 

30 

50 

5 

750 

175 

160 

2400 

2SC25 

60 

60 

3 

500 

150 

70 

900 

2SC26 

60 

100 

5 

500 

150 

250 

- 

2SC28 

40 

50 

5 

225 

150 

100 

- 

2SC29 

40 

25 

5 

115 

150 

100 

- 

2SC31 

60 

80 

5 

1.5W 

150 

230 

860 

2SC32 

60 

80 

5 

1.5W 

150 

280 

1150 

2SC33 

45 

50 

3 

150 

150 

270 

4600 

2SC38 

40 

80 

8 

500 

150 

200 

540 

2SC49 

120 

300 

10 

800 

175 

160 

8600 

2SC150 

20 

100 

1 

750 

175 

100 

2570 

2SC151 

40 

100 

4 

750 

175 

130 

2900 

2SC152 

60 

100 

4 

750 

175 

160 

5100 

2SC 1 60 

20 

20 

1 

125 

150 

100 

2420 
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AAultib 


Vertica 

Antenna 


Bruce    Packham    W3UWV 
Box  383,  Route  2 
Cockeysville,  Maryland 


9' 

Closeup  of   trap   construction,    in    particular 

the  mounting  of  the  inductor. 


Many  hams  would  like  to  install  a  vertical 
antenna  but  are  stumped  for  a  suitable  de- 
sign that  will  work  for  all  bands  and  be  struc- 
turally  strong.  Hrg  is  one  such  design  thai    I 


c 


r 


RG-8/U 


K 


TO  63  VAC 
CONTROL  VOLT, 


INPUT  TO 
ANTENNA      ± 


I 


i 


RFC 


t         1 


Schematic  of  Multiband  Vertical  Antenna, 
C  =  See  Trap  Details  on  Figure  3. 

L=  17  turns  of  #10  gauge  enameled  wire 
spaced  4  turns  to  the  inch  or  lllumitronics 
#2404T  coil  stock. 

RFC  =110  turns  of  #22  gauge  enameled 
wire  close  wound  on  a  1  inch  dia.  piece  of 
solid  polystyrene  rod.  (Make  a  4  inch  piece 
of  rod  and  fill  3  inches  of  it)  , 

K=  Potter-Brumfield  type  PR5AY  with  a 
6  volt  AC  coil — -SPOT  contacts. 


have  found  very  successful  on  both  counts. 

The  all  band  problem  can  be  solved  a  num- 
ber of  ways >  but  after  hying  several,  I  decid- 
ed to  use  a  trap  design.  Two  diameters  of 
the  antenna  tubing  were  used  for  the  plates  of 
the  capacitor  and  the  inductance  is  supported 
surrounding  the  tubing  as  shown  in  the  photo- 
graph of  the  trap.  The  trap  was  designed  by 
covering  cardboard  tubing  of  the  size  of  the 
aluminum  tubing  with  aluminum  foil  wrap. 
Thus  the  trap  was  designed  in  the  comfort  of 
my  basement  long  before  the  procurement  of 
aluminum  tubing.  If  you  are  designing  a  tubing 
capacitor  where  the  lengths  are  long,  you  may 
wish  to  try  this  idea.  It  will  also  save  you 
from  chopping  off  a  short  length  of  your  pre- 
cious tubing  just  to  experiment  with. 

The  schematic  of  the  antenna  is  shown  in 
Fig,  1.  The  trap  is  resonant  at  7,1  mc.  Because 
the  impedance  of  a  parallel  tuned  circuit  is  in- 
finite at  resonance,  the  trap  serves  to  discon- 
nect the  portion  of  the  antenna  above  the 
trap  from  the  portion  below  the  trap  at  7.1 
mc    (40   meters).   The  mechanical   length   of 


u 


the  lower  section  is  not  a  classic  ft  wave 
length  long  at  40  meters  because  the  effective 
diameter  of  the  antenna  approaches  that  of  a 
5  inch  diameter  cylinder.  The  capacitance  of 
such  a  body  with  respect  to  earth  greatly  re- 
duces the  mechanical  length  required  to  ob- 
tain the  desired  electrical  length. 
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NOW!  Your  Choice  of 


1 


FROM  THE   LEADER  IN  THE   FIELD 
OF  TRANSISTOR  POWER  CONVERTERS 


Models 


The 


ECONOMICAL 


CENTURY  -  350 


We  are  proud  to  introduce  the  CENTURY  350 
Converter  to  the  amateur  radio  fraternity.  This 
latest  addition  to  the  Linear  Sysems'  line  of 
quality  converters  provides  the  mobile  operator 
with  an  economical  supply  that  features  reli- 
able performance  and  delivers  maximum  power 
at  conservative  ratings.  Based  on  the  design  of 
the  CENTURY,  with  its  cool,  quiet,  efficiency, 
the  350  carries  the  same  proven  quafity  guaran- 
tee that  has  distinguished  the  products  manufac- 
tured by  linear  Systems. 


The 


POPULAR 


CENTURY  -  400 


The  first  of  the  CENTURY  converters  to  be 
introduced,  the  400  was  designed  to  power 
all  transceivers,  with  features  that  marked 
\1  as  a  major  breakthrough  in  the  mobile 
supply  field.  Today  it  is  proving  its  claim 
across  the  country  as  "the  best  supply 
money   can   buy/' 


he 


POWERHOUSE 


Input;   12-15  V.  DC 
Output  at  13  V.  DC  In. 
850  at  500  AAA 

750  at  600  AAA 
650  at  700  AAA 
250/285/325  at  200  AAA 
0-125  V  Bias 

$145. 

CENTURY  -  500 


NEW 


Input:    12-15  V,   DC 
Output  at   13  V.  DC  In. 

800  at  450  MA 
275  or  325  at  200  AAA 

0-125  V  Bias 

Only  $114.50 


Recently  added  to  the  CENTURY  line,  the  500  delivers  ihe  extra  power  that  is 
needed  for  high  power  mobile  operation,  A  pace  setter  for  future  mobile  com- 
munications with  its  ever-increasing  power  ratings,  the  500  is  a  quality  power- 
house in  a  compact  package. 


Input:    12-15  V.  DC 
Output  at  13  V.  DC  In. 

1150  V  at  450  AAA 
250/285/325  at  200  MA 
0-125  V  Bras 

$165, 


Note  the  Features  of  the  Patented*  CENTURY  Design: 


*  Finned  extruded  case  for  maximum  heat  dissipation. 

*  Black    annodize    for    rapid    conduction    of    internal 
heat  to  the  fin  surfaces. 

*  Patented    circuitry     requiring     no     high     dissipation 
starting   resistors. 

*  High   degree   of    regulation    for    top   SSB    operation, 
producing  clean  signals, 

*  Regulation  better  than  10%   no  load  to  full  load. 


*  Low  ripple  due  to  wave  shape  In  circuit,  producing 
no  damaging  spikes. 

*  Less  critical  of  over-voltage  on  input. 

*  Automatic  circuit  breaker  protected. 

*  Reverse  polarity  proof* 

*  Cool— Quiet— Efficient. 


*. 


ALL  POWER  CONVERTERS 
NOW  SUPPLIED  WITH  CABLES 


A  POWER  SUPPLY  FOR  EVERY  APPLICATION 


PAT.  APPLD,   FOR 


605    UNIVERSITY    AVENUE 


//VC- 


LOS    GATOS,  CALIFORNIA 


FEBRUARY   1965 


13 


On  80  meters  the  trap  is  inductive  and 
this  inductance  plus  the  total  length  of  the 
antenna  serve  as  a  M  wave  radiator.  On  20  me- 
ters and  above,  the  trap  is  capacitive  in  char- 
acter and  therefore  shortens  the  electrical 
length  of  the  antenna.  The  feed  impedance 
varies  from  22  ohms  to  196  ohms  and  RG-8/U 
was  selected  for  the  feed  line. 

The  VSWR  on  40,  20,  15  and  10  meters 
is  less  than  2  to  1  across  each  of  the  bands. 
On  80  meters  we  run  into  the  perennial  prob- 
lem of  bandwidth  with  small  diameter  radi- 
ators. It  is  impossible  to  cover  more  than 
about  75  kc  and  remain  below  2  to  1  on 
VSWR,  When  we  time  the  antenna  we  will 
set  up  the  radiator  length  for  the  desired  por- 
tion of  80  meters  and  let  the  other  bands 
"fall  where  they  may".  The  VSWR  on  80 
meters  will  be  about  3,8  to  1  over  the  entire 
band  and  less  than  2  to  1  over  the  70  to  80 
kc  bandwidth  just  mentioned. 

Note  the  rf  choke  from  the  base  of  the 
antenna  to  ground.  This  choke  bleeds  off  elec- 
trostatic charges  and  therefore  reduces  the 
possibility  of  damage  to  radio  equipment  con- 
nected to  the  radiator.  It  is  wound  on  a  piece 
of  1  inch  solid  polystrvrene  rod  and  mounted 
at  the  base  of  the  antenna.  It  is  connected 
to  the  antenna  and  ground  with  copper  braid 
made  from  the  braided  shield  of  RG-58/U 
coax. 

The  grounding  relay  is  wired  in  fail-safe 
fashion  to  ground  the  antenna  when  it  is  not 
in  use.  This  relav  is  mounted  inside  a 
3x4x5  inch  Mini-Box  and  mounted  at  the 
base  of  the  antenna.  Copper  braid  is  used  to 
connect  the  relay  from  ground  to  antenna. 
The  box  can  be  easily  waterproofed  by  sealing 
all  seams  with  liquid  rubber.  This  liquid  rub- 
ber is  obtainable  in  any  dime  or  hardware 
store. 

The  antenna  ground  system  consists  of  sev- 
en radials  of  aluminum  stranded  wire  buried 
about  6  inches  beneath  the  earth's  surface. 
A  sod  edger  shovel  can  be  used  to  slice  a  slot 
in  the  ground.  The  aluminum  wire  should 
then  be  laid  in  the  slot  and  the  earth  tamped 
shut.  The  result  will  be  no  scars  to  your  lawn 
from  the  installation.  Each  of  the  aluminum 
ground  radials  should  be  clamped  to  an  alu- 
minum pipe  driven  3  feet  into  the  ground  at 
a  distance  of  6  inches  from  the  base  of  the 
antenna*  The  use  of  an  aluminum  strap  pre- 
vents problems  from  dissimilar  metals  when 
clamping  the  radials.  No  spray  coat  or  preserv- 
ative was  used  on  this  ground  radial  connec- 
tion in  my  installation,  but  an  application  of 
liquid  rubber  over  the  entire  joint  would  prob- 
ably make  a  more  workmanship  job. 
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Construction  of  antenna 


TUBING  LEGEND  -  See  Figure  2 


A 
B 
C 
D 
E 
F 
G 


1/4  inch  0,D( 
1/2   inch  O.D. 
1-1/2  inch  O.B 
2  inch  CXD, 
2  inch  O.  D. 
2  inch  O.  D. 
2  inch  (X  D. 


NOTE:   All  tubing  is  202  4S-T4 

aluminum  with   .  043  wall 
thickness. 

While  in  my  installation  it  was  not  pos- 
sible to  lay  radials  about  the  entire  360°  of 
the  base  because  of  the  house,  I  have  not 
noticed  any  bad  effects  on  the  radiation  pat- 
tern. The  lengths  of  my  radials  are  as  long 
as  possible,  but  in  no  case  longer  than  40  feet. 
The  purpose  of  the  radials  is  to  establish  a 
good  ground  system,  so  if  you  can  install 
more  radials  than  this  and  make  them  longer, 
by  all  means  do  so.  A  practical  limit  would  be 
13  or  14  radials  of  70  feet  length. 

As  for  the  antenna  itself,  I  used  some  un- 
used sections  of  aluminum  tower  for  the  low- 
er portion.  If  you  don't  have  some  tower  sec- 
tions handy,  don't  despair.  The  design  shown 
for  the  lower  section  (see  Fig.  2)  is  much 
stronger    than    required,    is    cheaper    by    far, 
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much  lighter  and  offers  a  lot  less  wind  re- 
sistance than  mine!  I  used  the  tower  sections 
for  three  reasons;  (1)  I  had  them,  (2)  I 
wanted  to  use  them  for  something  and  (3) 
my  mind  was  blocked  concerning  a  simpler 
and  more  effective  lower  section  design. 

If  you  use  the  more  practical  design  shown 
in  Fig.  2,  you  should  note  the  use  of  spacer 
tubes  between  the  two  main  vertical  mum- 
bers  of  the  lowest  section.  These  connections 
are  important  as  they  serve  to  distribute  the 
loads  evenly  among  the  two  vertical  mem- 
bers. 

The  base  of  my  lower  section  is  mounted 
on  six  1%  inch  high  ceramic  honeycomb 
stand-off  insulators,  Since  the  load  on  these 
insulators  is  both  compression  and  shear,  they 
are  of  good  quality.  The  insulators  are  screw- 
fastened  to  a  fir  wood  block  which,  in  turn, 
is  secured  to  a  one  cubic  foot  block  of  con- 
crete in  the  earth.  For  the  design  shown,  an 
excellent  insulator  would  be  a  large  1  quart 
soft  drink  bottle.  To  install  this  bottle  insula- 
tor, the  bottle  should  be  coated  generously 
with  petroleum  jelly.  After  digging  a  1  foot 
cubic  hole  in  the  ground,  place  the  bottle  on 
a  brick  in  the  hole.  Pour  cement  into  the 
hole  and  around  the  bottle*  When  the  cement 
is  just  about  firm,  carefully  rotate  the  bottle 
to  free  it  slightly  from  the  concrete.  When 
the  cement  is  hard,  you  will  be  able  to  re- 
move the  insulator  should  it  ever  need  replac- 
ing. As  a  safety  feature,  you  should  insert  a 
steel  or  aluminum  rod  inside  the  bottle,  The 
length  should  be  such  that  it  extends  up  into 
within  &  inch  of  the  lip.  With  this  rod  in 
place,  the  foot  of  the  antenna  cannot  slip  out 
should  the  insulator  ever  break. 

The  structural  details  of  the  trap  are  shown 
in  Fig,  3.  Notice  the  hole  through  the  cen- 
ter line  of  the  trap  insulator.  This  hole  pre- 
vents water  from  lodging  in  the  antenna  and 
also  prevents  split  tubing  in  climates  where 
the  water  would  freeze.  The  insulator  is  phe- 
nolic resin  reinforced  cloth  and  is  obtainable 
from  many  plastics  supply  houses,  I  would 
guess  that  seasoned  white  oak  could  also  be 
used  if  it  were  first  coated  with  transformer 
varnish  or  boiled  in  wax  for  3  or  4  hours. 
A  high  school  wood  shop  or  a  friend  can 
usually  be  counted  on  to  perform  the  simple 
lathe  work  required  if  you  don't  have  one  .  .  . 
( I  don't )  ♦ 

After  machining  the  plastic  insulator  it 
should  be  placed  inside  the  smaller  diameter 
tubing.  Using  a  number  41  drilL  drill  about 
10  or  12  holes  in  the  tubing  and  into  the 
insulator  to  at  least  %  inch  depth.  Remove  the 
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insulator  and  tap  each  of  these  holes  with  a 
4-40  tap.  Drill  out  each  of  the  holes  in  the 
aluminum  tubing  with  a  number  32  drill  to 
clear  a  4-40  cadmium  or  nickel  plated  machine 
screw.  Reinsert  the  insulator  and  fasten  it  to 
the  tubing  with  one  or  two  %  inch  long  screws, 
lightly.  With  a  %  inch  drill,  drill  a  hole  all  the 
way  through  the  diameter  of  the  aluminum 
tube  and  insulator  in  two  places  as  sho%vn  in 
Fig.  3.  Remove  the  insulator  and,  using  a 
Jfi  inch  drill,  enlarge  the  34  inch  holes  in  the 
aluminum  tubing  only,  Assemble  the  insula- 
tor inside  the  smaller  tubing  permanently  with 
4-40  screws  %  inches  long,  WeVe  just  about 
finished  with  the  trap. 
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FIG    3 


Referring  to  Fig.  3  again,  locate  two  M  inch 
holes  in  the  large  aluminum  tubing  as  shown. 
Drill  only  the  lower  hole  marked  "A"  and 
drill  this  one  only  through  one  wall  of  the 
tube.  Now  place  the  smaller  tube  inside  the 
larger  tube  and  when  the  lower  holes  of  each 
are  lined  up  across  the  diameter,  drill  a  % 
inch  hole  through  the  other  wall  of  the  large 
tube  using  the  }+  hole  in  the  insulator  as  a 
guide.  Remove  the  drill  and  place  a  % 
inch  machine  bolt  into  this  hole.  Measure 
the  location  of  the  other  through  the  hole 
in  the  insulator  from  the  lip  of  the  large 
tube.  After  carefully  locating  this  position 
on  the  outside  of  the  large  tube,  drill  a  hole 
through  the  large  tube,  through  the  insulator 
hole  already  drilled  and  through  the  far  wall  of 
the  large  tube.  Remove  the  %  inch  machine 
screw  and  pull  the  small  tube  out  Clean  up 
the  burrs  on  the  inside  of  the  large  tube. 

Make  4  spacers  as  detailed  in  Fig.  3.  Fasten 
these  to  the  outside  of  the  small  tube  with 
one    layer    of    plastic    electrical    tape.    These 


spacers  must  be  in  line  with  the  through  holes 
of  the  insulator. 

Carefully  re-insert  the  small  tube  inside 
the  larger  tube  and  place  %  inch  cadmium  or 
nickel  plated  machine  bolts  through  the  as- 
sembly, We  now  have  a  joint  which  is  me- 
chanically strong  and  electrically  forms  a  ca- 
pacitance between  the  large  and  small  tubing. 

My  coil  was  wound  with  #10  wire  and 
supported  with  aluminum  straps  around  the 
large  and  small  tubing  as  shown  in  the  photo- 
graphs of  the  trap.  The  wire  was  prevented 
from  shorting  against  its  neighboring  turns  by 
means  of  a  split  insulator  made  from  2  strips 
of  plastic,  The  two  strips  were  clamped  to- 
gether and  a  hole  for  each  turn  drilled  through 
the  parting  line.  All  this  trouble  can  be  avoided 
by  using  ready  made  coil  stock.  Use  Illiunitron- 
ic  Engineering  #2404T  coil  stock  material. 

The  antenna  could  be  guyed  from  the  top 
of  the  lower  section,  but  I  chose  to  mount  mine 
on  the  side  of  the  house.  By  using  2024S-T4 
aluminum  tubing  of  0.043  wall  thickness,  the 
antenna  is  very  light  and  yet  doesn't  require 
any  support  other  than  at  the  base  and  a 
bracket  to  the  house  about  8  feet  up  from  the 
base.  A  "W"  shaped  mounting  bracket  was  con- 
structed of  2  x  3  inch  fir  and  was  painted  with 
redwood  stain  so  that  it  would  blend  into  the 
color  of  the  brick  of  my  home. 

Tune  up  of  the  antenna  can  best  be  done 
by  means  of  an  impedance  bridge1  and  rf 
signal  generator.  Specifically,  I  used  an  antenna 
scope2  and  Heathkit  rf  signal  generator.  How 
anyone  who  constructs  and  adjusts  antennas 
can  operate  without  such  a  device  is  beyond 
me-  If  you  don*t  have  one,  now  is  an  ideal 
time  to  remedy  the  situation. 

Connect  the  impedance  bridge  between  the 
antenna  and  the  ground  post.  Adjust  the  output 
of  the  generator  driving  the  bridge  until  the 
bridge  null  meter  reads  about  J£  to  %  full 
scale.  By  rotating  the  frequency  dial  of  the 
generator  appropriately,  all  the  dips  of  res- 
onance will  be  found  on  the  bridge  null  meter. 
Lengthen  or  shorten  the  uppermost  length  of 
the  tube  to  obtain  resonance  at  the  desired 
point  on  80  meters.  Check  the  other  resonant 
points  again.  They  probably  have  shifted  but 
you  will  still  find  a  2  to  1  or  better  VSWR 
across  each  of  the  bands.  The  antenna  is  fed 
with  RG-8/U  at  the  bottom  of  the  base. 

Thus  far,  the  antenna  has  withstood  winds 
and  gusts  to  60  mph.  Because  of  the  nature  of 
2024S-T4  aluminum,  the  antenna  literally 
springs  back  to  shape  after  such  a  blow. 
Good  luck  and  happy  DX  hunting! 

.  .  -  W3UWV 

1.  Radio  Amateur's  Handbook. 

2.  CQ,,  June  and  July    1954. 
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At  your  Dealer  NOW! 

DRAKE  MODEL 


IVER 


Model  MS-4 
Matching  Speaker 
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Model  R-4 
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AMATEUR  NET 


FEATURES 

•  Linear  permeability  tuned  VFO  with  1  KC  dial  divisions. 

•  Covers  ham  bands  80,  40,  20,  15  meters  completely  and  28,5 
to  29,0  Mc  of  10  meters  with  crystals  furnished. 

•  Also  covers  160  meters.  Mars,  Citizens  Band,  WWV,  Marine, 
and  short  wave  broadcasts.  (With  accessory  crystals,) 

•  Or  will  give  5  Mc  of  continuous  coverage  (with  accessory 
crystals)  for  use  with  VHF  converters. 

•  Or  tunes  any  ten  500  KC  ranges  between  1.5  Mc  and  30  Mc 
with  accessory  crystals;  5.0  to  6.0  Mc  not  recommended). 

•  Four  bandwidths  of  selectivity  (equivalent  to  4  filters)  are 

furnished;  0,4  KC,  1.2  KC,  2.4  KC  and  4.8  KC. 

•  Passband  tuning 

•  Noise  blanker  that  works  on  CW,  SSB,  and  AM;  Notch  filter; 
and  100  KC  crystal  calibrator  are  built  in. 

»  Crystal  lattice  filter  1st  IF 

•  Premixed  injection  — Crystal  oscillator  and  low  frequency  VFO 
outputs  premixed. 

•  AVC  with  fast  attack  and  slow  release  for  SSB  or  fast  release 

for  high  speed  break-in  CW.  Also  AVC  may  be  switched  off. 

•  Receives  SSB,  AM,  CW,  and  RTTY  with  full  RF  gain,  complete 
AVC  action  and  accurate  S-meter  indication. 

•  Product  detector  for  SSB/CW— diode  detector  for  AM. 

•  Excellent  overload  and  cross  modulation  characteristics;  in- 
sensitive to  operation  of  nearby  transmitters. 

•  Compact  size;  rugged  construction, 

•  Transceive  capability;  May  be  used  to  transceive  with  the  T  4 
''Reciter"  or  T-4X  Transmitter. 

•  13  tubes  and  7  diodes. 
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See  your  distributor  or  write  for  free  brochure. 

R.LDRAKE   COMPANY 

MIAMISBURG,   OHIO 


SPECIFICATIONS—  Model  R-4 


FREQUENCY  COVERAGE:  3.5-4.0  Mc,  7,0-7.5  Mct 
14.0-14.5,  21,0-21.5,  and  28.5-29.0  Mc  with 
crystals  supplied.  Ten  accessory  crystal  sockets 
are  provided  for  coverage  of  any  10  additional 
500  KC  ranges  between  1.5  and  30  Mc  with  the 
exception  of  5.0-6.0  Mc. 

SELECTIVITY:    Drake   tunable    passband    filter 

provides: 

,4  KC  at  6  DB  down  and  2,6  KC  at  60  DB  down 
L2  KC  at  6  DB  down  and  4.8  KC  at  60  DB  down 
2.4  KC  at  6  DB  down  and  8,2  KC  at  60  DB  down 
4.8  KC  at  6  DB  down  and  25  KC  at  60  DB  down 

Selectivity  switching  is   independent   of  detector 

and  AVC  switching, 

I.F.  FHEaUENCrES:  First  I.F. -5645  KC  crystal 
lattice  filter;  second  I.F.-50  KC  tunable  L/C  filter, 

STABILITY:  Less  than  100  cycles  after  warm  up. 
Less  than  100  cycles  for  10%  line  voltage  change, 

SENSITIVITY:  Less  than  Vi  uv  for  10  DB  signal 
plus  noise  to  noise  on  all  amateur  bands. 

MODES  OF  OPERATION:  SSB,  CW,  AM,  RTTY. 

DIAL  CALIBRATION:  Main  dial  calibrated  0  to  500 
KC  and  500  to  1000  KC  in  5  KC  divisions.  Vernier 
dial  calibrated  0  to  25  KC  in  1  KC  divisions. 

CALIBRATION  ACCURACY:  Better  than  1  KC  when 
calibrated  at  nearest  100  KC  point, 

AVC:  Amplified  delayed  AVC  having  slow  (75  sec) 
or  fast  (,025  sec)  discharge;  less  than  100  micro- 
second charge.  AVC  can  also  be  switched  off,  3  DB 
change  in  AF  output  with  60  DB  change  in  RF 
input. 


AUDIO    OUTPUT: 

AVC  threshold. 


1,4  watts  max.  and  .5  watts  at 


AUDIO  OUTPUT  IMPEDANCE:  4  Ohms  and  hi  im- 
pedance for  anti-vox. 

ANTENNA  INPUT:  Nominal  52  Ohms. 

SPURIOUS  RESPONSES:  Image  rejection  more  than 
60  DB,  LF,  rejection  more  than  60  DB  on  ham 
ranges.  Internal  spurious  responses  in  ham  ranges 
less  than  the  equivalent  1  uv  signal  on  the  antenna. 

FRONT  PANEL  CONTROLS:  Main  tuning,  AF  gain, 
RF  gain,  AM-SSB  CW  with  slow  AVC,  fast  AVCf  or 
AVC  off,  function  switch,  band  switch,  xtal  switch, 
passband  tuning  and  selectivity,  preselector,  notch, 
and  headphone  jack, 

REAR  CHASSIS  JACKS  AND  CONTROLS:  S  meter 
zero,  notch  adjust,  antenna  jack,  speaker  jack, 
mute  jack,  anti-vox  jack,  accessory  power  socket, 
and  fuse  post. 

POWER  CONSUMPTION:  50  watts,  120/240  VAC, 
50/60  cycles. 

DIMENSIONS:  5W  high,  10%"  wide,  cabinet 
depth  11%",  overall  length  12 W\  weight  16  lbs. 

AVAILABLE  ACCESSORY:  Model  MS-4  matching 
speaker  cabinet  with  high  efficiency  5x7  speaker. 
Cabinet  also  houses  the  power  supply  for  the  T-4 
or  T-4X  matching  transmitters. 
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Practical  details  in 
getting  on  the  air. 


Let's  Go 


Ham  TV 


Experimenting  with  ham  TV  is  much  more 
fun  and  interesting  than  working  with  any 
other  phase  of  communications.  Its  not  really 
expensive  when  you  compare  it  to  most  of 
the  sideband  equipment  presently  on  the 
market  And  besides,  it  makes  possible  some 
of  the  most  unique  eyeball  QSO's  that  you 
will  ever  experience! 

The  knowledge  required  to  operate  a  ham 
TV  rig  is  very  little  compared  to  what  you 
would  have  to  know  to  operate  a  commercial 
TV  station.  If  you  can  tune  up  and  operate 
an  SSB  transmitter,  you  can  make  the  few 
adjustments  necessary  to  operate  television. 
You  can  even  build  a  camera  without  too 
much  technical  knowledge. 

Basic  to  all  television  systems  is  the  elec- 
tron beam  which  sweeps  back  and  forth  across 
the  pickup  tube  of  the  camera  and  the  viewing 
screen  of  the  television  receiver.  This  is  very 
similar  to  the  way  that  you  read  a  book.  The 
camera  and  receiver  are  both  syncronized  so 
that  the  beam  is  always  at  the  same  place  on 
both  the  sending  and  receiving  ends.  In  the 
camera,  the  electron  beam  converts  the  opti- 
cal image  into  an  equivalent  electrical  signal 
which  is  used  to  modulate  the  electron  beam 
in   the  picture  tube  at   the  distant  receiving 
point  .  ,  .  thus  reproducing  the  original  scene- 
One  of  the  cheaper  ways  of  sending  a  pic- 
ture is  by  using  slow-scan  or  FAX,   Detailed 
construction  data  *  was  written  by  WA2BCW 
some  years  ago.  This  type  of  television  gen- 
erally uses   a   flying   spot   scanner  of   special 
design  and  can  only  be  used  to  scan  slides 
and  other  still  type  material  Since  the  scan- 

*  QST,  August    &  Sept.    1958,   April   1960,  Jan.    &  Feb. 
1961. 


Eugene    Mitchell    K3DSM 
352  Woodley  Rd. 
Merion   Stn.,    Pa. 

ning  rate  is  so  slow  compared  to  regular  tele- 
vision, a  special  receiver  incorporating  a  CR 
tube  with  a  slow  decay  must  be  used.  Other- 
wise,  you  would  only  see  a  line  of  the  picture 
at  a  time.  By  the  time  the  next  line  is  scanned, 
the  former  line  would  be  disappearing.  Be- 
cause of  the  narrow  band  width,  it  can  be  used 
with  any  phone  modulator,  transmitter,  and 
receiver,  The  scanner  connects  to  the  micro- 
phone  jack,  and  the  receiving  picture  circuits 
connect  to  the  audio  output  of  the  receiver. 
There  is  no  end  to  the  experimentation  that 
can  be  done  with  television.  Recently,  a  com- 
plete amateur  color  television  system  °  using 
conventional  NTSC  standards  was  built  and 
tested  with  good  results. 

Cameras 
Not  having  the  time  to  build  a  camera  or 
flying  spot  scanner,  I  took  the  easy  way  out 
and  was  able  to  get  the  RCA  TV  EYE,  a 
closed  circuit  television  camera,  at  a  very 
reasonable  price.  After  months  of  searching, 
the  RCA  camera  was  obtained  for  $425,  In- 
cluded with  the  complete  package  was  the 
lens  and  vidicon.  With  careful  hunting  you 
can  find  many  similar  bargains.  The  RCA 
TV  EYE  has  currently  been  on  a  closeout 
sale  from  RCA  °  •  for  $495.  cash.  This  is  a 
complete  package,  except  for  lens,  and  in- 
cludes a  new  vidicon  with  warranty, 

Sylvania,  Argus,  Dage,  and  many  others  also 
have  similar  cameras  on  the  market  with 
prices  ranging  from  $400-$800  and  up.  These 
are  all  capable  of  picking  up  live  action,  slides, 
and  pictures  with  excellent  quality.  Denson 
Electronics  of  Rockville,  Connecticut  handles 

*  QST  Sept.   I960, 

**  QST  Nov.  1962  (page  15), 


18 


73   MACAZ1NI 


all  sorts  of  television  equipment,  new  and 
used.  Plans  and  parts  for  building  a  complete 
vidicon  camera  are  available  from  Denson,  It 
can  be  built  for  about  $180  complete.  The 
Electron  Corp.  of  Texas  has,  up  'til  a  while 
ago,  manufactured  a  complete  station  for 
ham  use.  Although  this  line  has  been  discon- 
tinued, you  can  find  some  of  the  equipment 
at  some  radio  distributors  if  you  hunt  around. 
There  are  also  various  army  surplus  cameras 
on  the  market  ranging  in  price  from  S15-$50. 
They  require  slight  modification  but  can  pro- 
vide a  very  cheap  way  of  getting  on  live  tele- 
vision, Conversion  details  can  be  found  in  the 
May  1957  isuse  of  CQ. 

Antenna  and   Receiving   Equipment 

The  antenna  and  receiving  equipment  are 
the  simplest  parts  of  the  whole  station.  A 
simple  13  inch  folded  dipole  can  be  used  for 
local  communication  with  good  results.  I  use  a 
13  element  Hy  Gain  yagi  and  a  UHF  corner 
reflector  (standard  UHF  TV  receiving  anten- 
na). Both  make  excellent  transmitting  and  re- 
ceiving antennas  with  gains  of  about  12-15 
db.  The  yagi  costs  about  $13  and  the  corner 
reflector  costs  about  $4,  The  best  feedline  is 
the  new  foam-filled  tubular  twin  lead  which 
costs  about  S3  for  a  hundred  foot  roll.  This 
has  very  little  signal  loss  and  can  withstand 
the  weather  very  well.  Coax  and  standard 
twin-lead  have  losses  that  discourage  their  use. 

For  receiving,  a  simple  UHF  converter  is 
used  on  a  standard  television  receiver.  Blond- 
er Tongue  has  two  models  available  for  $18 
and  $28  which  will  tune  down  to  441  mc. 
These  are  standard  models  used  for  standard 
UHF  reception,  The  if  output  is  normally 
channel  5  or  6,  With  this  output,  the  converter 
will  tune  down  to  about  460  mc,  By  using 
a  channel  2  if  the  converter  will  receive  about 
441  mc  and  up.  This  has  one  disadvantage. 
My  model  BTU2S,  even  though  it  has  an 
rf  stage,  loses  its  sensitivity  when  tuned  to 
the  channel  2  if.  The  oscillator  and  if  trim- 
mers inside  of  the  converter  have  not  been 
changed  because  of  the  excellent  reception 
on  regular  UHF  broadcast.  However,  if  you 
plan  to  use  your  converter  only  for  ATV  it  is 
recommended  that  you  pad  the  oscillator  the 
required  amount  leaving  the  if  on  either  chan- 
nel 5  or  6  as  recommended  by  the  manufac- 
turer. A  homebrew  converter  using  a  nuvis- 
tor  rf  stage  is  on  the  drawing  board.  Hopes 
are  this  will  bring  the  gain  back  to  normal  for 
ATV  operations  and  still  keep  the  converter 
lornial  for  regular  UHF  broadcast  reception. 

Transmitters 
The  transmitting   parts   of  the   station   can 
:>e  a  very  simple,  inexpensive,  low  power  sys- 
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COVEYA 


METER 
BEAM 

with 

Cardioid 
Pattern 


Ideal  for  round  table  QSO  and  DX. 

Compact,  lightweight  design  permits 
its  use  with  TV  mounting  hardware 
and  rotators.  All  iridited  aluminum 
construction.  Weight  only  8%  pounds. 

•  10  DB  gain  over  l/z  wave  dipole 

•  25  DB  front-to-back  ratio 

•  VSWR  at  resonance  —  1:1  to  1 

•  Band  width  —  1000  KC  with  VSWR 
under  2  to  1 

•  Gamma  matched  for  52  ohm  coax 
feedline 

•  Adjustable   for   center   frequency, 
50  to  54  MC 

•  Power  handling  capacity  —  1  KW 

Model  COV-6 


$39,90 


HF-62    MOBILE 


«.;;' 


1  antenna  for  6  and  2  meters 

•  Tunable  for  6  and  2  meter. 

•  Low  SWR. 

•  4-section,  heavy  duty  chrome  plated 
brass  tubing  assembly  precision  fit  to 
avoid  rattling  and  provide  100%  elec- 
trical contact. 

•  Opens  to  44",  collapses  to  22". 

•  Adjustable  base  mounts  on  any  car 
surface  and  fits  1"  hole. 

•  Stainless  steel  adjustable  tuning  rod. 

•  Includes  5  ft.  of  detachable  RG-58/U 
coaxial  cable  with  PL-259  connector. 

Model  HF-62  $10.44 

Model  HF-2,  Mast  only.  Has  same  features 
as  Model  HF-62.  %-24  stud  will  *£  j* 
fit  any  standard  mobile  mount       «pO.O*f 

See  these  high  performance  antennas 
at  your  dealer  or  write  us  for  literature. 


NEW-TRONICS  CORPORATION 

**the  home  of  originals" 


3455  Vega  Avenue 


Cleveland,  Ohio  44213 
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tern  such  as  hetrodvning  the  ri  from  the  cam- 
era to  the  UHF  band,  modulating  a  single 
tube  parallel  bar  transmitter,  or  it  can  be  a 
more  expensive  unit  running  crystal  control 
and  much  more  power.  The  first  method, 
hetrodvning  the  camera  rf,  is  verv  well  de- 
scribed by  WICUT  in  September  1962  QST, 
Further  on  in  this  article,  a  simple  way  to 
put  video  on  the  air  will  be  described.  This 
uses  a  single  tube  oscillator  as  the  transmit- 
ter, A  tripler-amplifier  for  440  mc  is  described 
in  the  ARRL  handbook.  When  used  with  a 
two-meter  transmitter,  it  is  capable  of  putting 
a  good  stable  20-40  watts  on  the  air. 

TV  Bands 

WOrthy  of  mention  at  this  time  is  that  the 
%  meter  band  is  divided  into  three  sections 
by  mutual  agreement  between  amateurs.  The 
420-432  mc  section  is  used  for  FM  and  un- 
stable oscillators;  432-436  mc  is  used  for  xtal 
control  AM  and  CW,  and  436-450  mc  is  used 
for  television.  Violation  of  this  agreement 
would  be  frowned  on  bv  vour  fellow  ama- 
teurs.  Since  a  video  signal  can  extend  as  far 
as  4  to  5  mc  from  each  side  of  the  carrier 
frequency,  operation  near  band  edges  must 
be  closely  watched.  The  %  meter  band  is  the 
lowest  band  that  ham  TV  can  be  used  on  be- 
cause of  the  bandwidth  that  a  video  signal 
takes  up.  The  slow  scan  system  mentioned 
earlier  uses  a  bandwidth  not  much  wider  than 
a  phone  signal  and,  therefore,  is  permitted  on 
the  lower  VHF  bands  where  greater  range  can 
be  obtained.  A  request  was  made  some  time 
ago  to  allow  slow-scan  on  10  and  15  meters, 
but  was  denied  bv  the  FCC. 

Results  of  Tests 

A  few  tests  have  been  run  with  W3HFO, 
K3DOT,  and  K3ADS,  with  negative  results 
thus  far.  W3HPO  uses  a  homebrew  vidicon 
camera  and  tripler-amplifier,  driven  by  a 
2-meter  exciter.  He  runs  about  30-40  watts. 
Although  we  live  only  a  few  miles  apart  we 
haven't  yet  received  each  other's  signals.  This 
is  undoubtedly  due  to  low  sensitivity  of  the 
receiving  converter  mentioned  earlier*  Neigh- 
borhood tests  with  the  UHF  converter  have 
been  very  satisfactory.  One  night,  a  faint  test 
pattern  was  observed  with  call  letters  W3Z??„ 
One  possibility  was  called  to  my  attention, 
but  it  is  unconfirmed, 

TV   Eye   Camera   Modifications 

Two  very  simple  modifications  were  made 
to  the  camera  unit.  (Fig,  1.)  An  8  mf  elec- 
trolytic capacitor  was  connected  to  the  plate  of 
the  6U8  modulator  (IV3-A).  This  comes  out 
of  the  camera  via  a  length  of  RG-59/U  coax. 
This  provides  video  output  without  rf.  The 
camera  has  an  oscillator  with  output  on  any 


channel  from  2-6  for  monitoring  purposes  with 
a  standard  TV  set.  The  video  output  con- 
nects to  a  modulator  shown  in  Fig,  2,  It  is 
possible  to  feed  a  monitor  with  the  rf  from 
the  camera  and,  at  the  same  time,  run  video 
to  the  modulator  of  the  441  mc  transmitter. 
Also,  a  single  pole  single  throw  toggle  switch 


£6U8 


MODULATOR 


±6U8 


RF  OSC 


VIDEO 
STAGES      a 


Fig,     1,    Portion    of    RCA    camera    showing 

modulator  and  rf  oscillator.  Parts  are  labeled 

as  on  the  schematic  supplied.  This  is  to  help 

in  locating  the  changes. 

CI:   8-20mfd    1 50v  electrolytic 

To  disable   oscillator,    lift    IR24  and    IR26  off 

terminal   strip. 

was  connected  to  the  ocillator  B  plus  lead  in 
the  camera  to  cut  it  off  when  not  in  use. 
This  is  not  necessary,  but  nice  to  have. 
The  switch  was  not  mounted,  nor  was  the 
cable  supplying  video  connected  to  a  jack. 
The  wires  for  both  come  out  through  an  open- 
ing in  the  back  right  side  where  they  are  con- 
nected. It  was  done  this  way  so  they  could 
be  removed  if  later  it  was  decided  they  were 
not  needed* 

Modulator-Xmtr 

Many  get  as  far  as  running  closed  circuit 
in  the  shack,  but  never  get  the  signal  on  the 
air,  A  very  inexpensive  video  modulator  and 
parallel  bar  transmitter  to  put  the  signal  from 
the  camera  or  flying  spot  scanner  on  the  air 
will  be  described  at  this  time  (See  Fig.  2.). 
The  rf  section  is  a  popular  circuit  commonly 
found  in  UHF  transmitters  of  this  type,  A  sim- 
ilar one  is  found  in  the  ARRL  handbook.  The 
modulator  has  been  designed  so  it  can  be 
used  with  almost  any  camera  or  flying  spot 
scanner  having  video  output.  Parts  layout  is 
not  critical  in  the  video  amplifier  and  modula- 
tor. The  rf  section  requires  the  proper  spacing 
of  the  plate  lines  and  butterfly  capacitor,  A 
large  chassis  was  used  so  room  for  expansion 
would  be  available.  The  actual  size  is  left  up 
to  the  builder. 
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Here's 


NEW 


■Vi 


\Ar 


AUTO-MATCH! 

4db  Stronger  Mobile  Antenna 

The  new  Waters  AUTO-MATCH  —  engineered  to  endure!  Operates  with  only 
a  coil  change  on  every  ham  band  with  maximum  radiation  efficiency  im- 
proving signal  strength  up  to  4  db's!  Top-Center  loading  coifs  are  inter- 
changeable and  are  molded  in  low-loss  waterproof  Epoxy  .  .  .  Tapered 
radiator  tip  is  stainless  and  adjusts  to  all  frequencies  .  .  .  High  Q  stable 
inductance  handles  500  watts  of  RF  and  at  resonance  presents  an  "Auto- 
Match"  of  50  ohms  ...  The  lower  mast  is  aircraft  aluminum  tubing 
. . .  upper  mast  of  solid  tapered  drawn  aluminum  rod.  Built-in  foldover 
drops  AUTO-MATCH  to  car-top  level.  And  AUTO-MATCH  fits  any  stand- 
ard base  or  bumper  mount.  Built  to  last  for  car  after  car  and  rig  after 
rig,  you'll  enjoy  years  of  efficient  mobile  operation  with  AUTO- 
MATCH.  At  your  distributor  now. 


PRICES 


Mast  370-1    . 
Radiator  Tip  370-2 
Coil  370-75 
Coil  370-40 


P       *       F       4 


*        *       ■       *       *■ 


$12.95 
$  9,95 
$15.95 

$14.95 


Coil  370-20 
COM  370-15 
CoiF  370-11 
Coil  370-10 


■ * i  « * 


S1 


!H 


13,45 
12,75 
1.95 
1,95 


NEW! 


tfafcv* 


CODAX 


TM 


Automatic  Keyer 

CODAX  —  new  rhythm-smooth  automatic  keyer  by  Waters  —  never  any- 
thing like  it!  Feather-touch  double  paddle  adjusts  for  preferred  gap  and 
tension  on  each  paddle  with  spacing  and  timing  from  5  to  50  WPM 
fully  automatic.  Self  powered,  CODAX  simply  plugs  into  mike  jack  to 
work  USB,  LSB  or  AM.  Circuitry  is  solid  state  digital  with  hermetically 
sealed  "Reed"  relay.  Own  signal  can  be  monitored  as  well  as  station  be- 
ing worked.  CODAX  brings  new  adventure  to  CW.  At  your  distributor  now. 

Model  361 $92.50 
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Video  circuits  are  very  similar  to  the  fa- 
miliar audio  circuits.  When  working  with 
video  circuits,  consideration  of  bandwidth  is 
very  important.  It  is  very  easy  to  chop  off  high 
frequencies  necessary  to  the  video  signal  The 
video  modulator  uses  no  transformers  since 
they  cut  off  these  high  frequencies.  Modula- 
tion is  usually  applied  by  one  of  two  meth- 
ods: capacitor  coupling  to  the  grid,  cathode, 
or  plate,  or  connecting  the  modulator  tube  in 
series  with  the  plate  or  cathode  of  the  final 
amplifier  or  transmitting  tube.  Polarity,  the 
changing  of  black  to  white  and  white  to  black, 
of  a  video  signal,  can  be  changed  by  taking 
the  video  off  either  the  plate  or  cathode  of  a 
video  stage.  It  can  he  changed  by  adding  a 
single  or  odd  number  of  video  stages.  When 
video  amplification  is  necessary  you  must  add 
two  (or  any  even  number  of  stages)  if  you 
expect  to  keep  the  same  polarity*  This  is 
important  since  the  American  system  requires 
that  we  transmit  a  "negative"  video  signal; 
that  is  to  say,  the  black  areas  in  the  televised 
picture  represent  an  increase  of  power  while 
the  white  represent  a  decrease  of  power.  Fre- 
quency multiplication  of  rf  containing  video 
cannot  be  done  without  destroying  the  pic- 
ture. This  modulator  can  be  used  on  other 
transmitters,  and,  if  necessary,  additional  stag- 
es can  be  added  when  higher  power  is  used. 
Tlie  video  amplifiers  and  modulators  are 
basically  the  same  as  audio  amplifiers  and 
modulators.  Hie  gain  control  is  adjusted  until 
a  good  clear  picture  is  visible  indicating  prop- 
er modulation  level. 

Care  must  be  taken  to  make  sure  that  you 
stay  within  the  band.  Frequency  can  be 
checked  with  the  UHF  converter  connected  to 
the  television  set  and  by  using  leacher  wires 
coupled  to  the  tank  circuit,  Use  of  leacher 
wires  is  covered  in  the  ARRL  handbook.  The 
transmitter  was  worked  the  first  time  into  a 
dummy  load.  After  frequency  was  checked, 
the  yagi  and  coiner  reflector  were  tried  and 
frequency  recheeked.  Changing  anything  in 
the  antenna  circuit  changes  frequency  slight- 
ly. Frequency  adjustments  can  be  made  by 
turning  the  butterfly  capacitor  in  the  plate 
lines.  Frequency  is  mainly  controlled  by  the 
length  of  the  two  parallel  wires  which  are  % 
wave-length.  Very  little  drift  can  be  detected 
in  the  transmitter. 

Switching  from  transmit  to  receive  requires 
cutting  off  the  transmitter  and  changing  the 
antennas  if  you  use  one  for  both  transmit- 
ting  and  receiving.  Using  two  antennas  is 
recommended  since  the  corner  reflectors  are 
available  at  reasonable  cost,  eliminating  losses 
in  antenna  switching.  Either  relays  or  switches 


can  be  used  for  changing  from  transmit  to 
receive.  The  receiving  converter  may  be  left 
on  for  monitoring  purposes  if  the  camera  rf 
is  not  used,  Fortunately,  we  do  not  experi- 
ence video  feedback; 

Power  Supply 

Since  the  camera  has  its  own  power  supply, 
only  power  to  the  video  amplifiers,  modula- 
tor, and  transmitter  are  necessary.  The  supply 
shown  in  the  picture  uses  a  full  wave  rectifier 
and  supplies  250-300  volts  at  about  150  ma 


EE  k 


^£50V 


VIDEO  m 


MG.  2 

Fig,   2,  Modulator-Transmitter  schematic. 

Unmarked  trrode  modulator  is  a   12AT7. 

CI    5  mmfd  butterfly    {Johnson  ^160-203) 

C2,  C3  20mfd  450v  (part  of  4  section  unit) 

LI    3  inches  hookup  wire 

L2  4Vi  inches  ^12  spaced   3/a   inch 

L3  200  uhy  peaking  coil 

RFC! -5    12  turns  #22  enam.  wire  on   50K 

or  larger- Vi  watt  Chassis  used   is    11    x    1 7 

x  4  inches 

and  6.3  volts  for  the  filaments.  A  switch  is 
provided  for  opening  the  high  voltage  center 
tap  to  cut  off  the  high  voltage  during  stand- 
by. The  two  capacitors  on  each  side  of  the 
filter  choke  are  part  of  a  4  section  capacitor. 
The  other  two  sections  are  used  in  the  video 
amplifiers, 

Audio  To   Go   With    Picture 

There  are  several  methods  to  send  your 
voice  along  with  your  picture:  1)  Use  of 
present  lower  frequency  equipment;  2)  Sep- 
arate FM  transmitter  operating  exactly  4.5  mc 
above  the  video  carrier  frequency.  This  is  the 
standard  separation  of  video  and  audio  and 
both  can  be  received  on  the  television  re- 
ceiver;  3)    A  4.5  mc  sub-carrier   fed   to   the 
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video  modulator  which  will  add  the  audio  to 
the  video  signal  on  the  same  carrier. 

When  transmitting  audio  and  video  at  the 
same  time,  you  must  log  the  transmissions 
accordingly* 

In  Conclusion 

I  have  written  this  article  with  the  hope 
of  interesting  more  hams  to  join  in  on  some 
real  fun,  After  building  a  TV  rig,  or  even 
buying  one,  you  want  to  learn  what  is  going 
on  inside  of  the  equipment.  Video  theory  is 
not  really  so  complicated. 

If  you  are  interested  in  amateur  TV,  or  if 
you  are  already  on  TV,  make  yourselves 
known  so  we  can  help  each  other  and  swap 
notes,0  There  are  quite  a  few  on  TV  looking 
for  schedules*  More  theory  on  this  subject  can 
be  found  in  the  Amateur  TV  Anthology,  pub- 
lished by  73  Magazine, 

Being  a  student  in  school  I  haven't  had  the 
time  I  would  like  to  have  to  experiment  with 
TV,  Come  vacation  though,  K3DSM  will  be 
buzzing  with  experiments.  Keep  a  sharp  eye 
out  for  our  CQ-TV! 

.  .  .  K3DSM 

*  One  good  way  to  do  this  and  at  the  same 
time  keep  up  to  date  on  the  latest  developments 
in  ATV  is  to  subscribe  to  ATV  EXPERIMENTER. 
$2.00  per  year  from   73. 


That   Professional   Touch 

Many  constructors  do  not  put  a  top  grade 
finish  on  their  home-brew  gear.  Most  hard- 
waxes  now  carry  Tiammer-tone*  paint  in  spray 
cans,  in  silver,  charcoal  black,  blue,  green  and 
copper.  All  of  these  carefully  applied  from 
the  aerosol  cans  do  a  fine  professional  job 
of  panel  finishing, 

Black  crackle  and  other  black  finishes  are 
easy  to  refinish  with  Rust-oleum  No.  634  Fast 
Drying  Black,  Sprayed  lightly  on  dingy  black 
crackle,  after  washing  it  with  Spic  and  Span, 
it  results  in  a  display  room  finish.  Trick  is  to 
spray  very  lightly,  not  enough  to  mask  the 
texture- 
To  make  the  spray  paints  stick  to  almost 
any  finish,  wash  with  paint  thinner  or  a  good 
detergent,  and  dry  before  painting.  Keep  it 
free  of  finger  marks,  and  allow  it  to  dry  a 
fair  period,  and  a  top  quality  professional 
finish  is  available  in  any  shack.  (A  big  help  is 
resisting  the  impulse  to  put  it  all  on  in  one 
coat,  several  thin  coats  work  much  better,) 

.  .  .  Jack  Bayha  W8BPY 
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a  valuable  book  by 

Donald  L  Stoner,  W6TNS 

Lester  A.  Earnshaw,  ZL1AAX 

Up-to-the-minute 
source  book  covering 
the  use  of  Transistors 
in  all  types  of 
Communications 
Equipment  circuitry. 


Here's  the  handbook  providing  the  latest  data 
on  the  design,  construction,  and  operation  of 
communications  equipment  using  the  solid- 
state  circuitry.  Covers  equipment  for  both 
amateur  radio  and  commercial  applications. 
Provides  a  thorough  understanding  of  basic 
theory,  and  offers  a  comprehensive  series  of 
practical  construction  projects,  including 
amplifiers,  VHF  equipment,  single  sideband 
exciters,  and  a  complete  S.S,B.  transceiver. 
This  is  a  book  every  amateur,  builder,  and 
designer  will  want  in  his  library. 


Book  No.  044  At  your  distributor  , , 

(foreign  $5.50) 


$500 


Get  the  latest  "How-to-Build"  data  in  the 
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Build  Practical  Equipment 

•  Mew  amplifier  designs 

•  New  transmitters 

•  Mew  receivers, 
transceivers 


Book  No,  186   CACn 

At  your  $11511 

distributor.  . ,      %M 

(Foreign  ¥10,50) 

Gives  extensive,  simplified  theory,  Provides 
latest  design  and  construction  data  for  a  wide 
range  of  advanced  amateur  equipment.  All 
data  is  original  and  up-to-date,  Clearly  in- 
dexed; illustrated;  hardbound.  805  pages.  No 
other  book  like  it  for  builders  and  designers! 
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your  remittance  and  we  will  ship. 
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State  SSB 


Power  Supply 


Sumner  Weisman  W1VIV 
43  Agnes  Drive 
Framingham,    Massachusetts 


At  the  risk  of  over-generalization,  it  can  be 
said  that  all  ham  power  supplies  can  be 
broken  down  into  three  types:  1,  low  power 
receiver  supplies;  2,  medium  power  transmit- 
ter supplies;    and   3,   high    power   transmitter 
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Fie,    I 

Fig.    1 

a.  Full  wave   rectifier 

b.  Full  wove  bridge  rectifier 


supplies .  The  recognized  trend  today  is  to 
"semiconductorize"  all  three  types,  sending 
countless  5Y3's,  5R4*s,  and  866's  to  the  junk- 
box.  Two  further  trends  of  modern   amateur 


radio  are  A,  single  sideband,  and  B,  trans- 
ceiver operation.  It  follows,  therefore,  that 
up-to-date  amateurs  are  combining  1,  2,  A, 
and  B,  and  constructing  solid  state  power 
supplies  for  their  transceivers.  Many  trans- 
ceiver manufacturers,  of  course,  are  doing  the 
same.  While  many  hams  would  hesitate  to 
attempt  the  construction  of  a  SSB  transceiver, 
$50  or  $100  or  more  can  be  saved  by  building 
at  least  the  power  supply,  a  comparatively 
simple  job. 

A  typical  ham's  junkbox,  (if  there  is  such 
a  thing)  may  likely  contain  close  to  all  the 
components  required,  keeping  the  cash  outlay 
to  an  absolute  minimum.  Every  necessary 
component  is  also  available  on  the  surplus 
market  at  large  savings. 

The  power  supply  described  here  was  built 
for  the  Health  HW-12,  22,  and  32  single  band 
200  watt  PEP  transceivers.  The  requirements, 
however,  are  representative  of  many  on  the 
market,  It  delivers  about  800  vdc  at  250  ma 
peak,  250  vdc  at  100  ma  —124  vdc  for  grid 
bias,  and  12.6  vac  filament  voltage.  The  bias 
features  zener  regulation,  and  the  entire  sup- 
ply has  proven  very  satisfactory  in  service. 

Questions  and  Answers 

Q.  My  existing  power  transformer,  in  a  full 
wave    rectifier   supply,    will    only    give    about 
half    the   dc    voltage    needed    for    transceiver 
final.   Must  I  get  a  new  one? 
A.  Silicon    rectifiers    lend    themselves    beauti- 


Table  1 

Choke    Input   Filter 


Capacitor    Input   Filter 


Full   Wave 

Full   Wave 

Full   Wave 

Full   Wave 

Rect, 

Bridge 

Rect* 

Bridge 

PIV 

2.8  x  vac 

1  A  x  vac 

2.8  x  vac 

1 .4  x  vac 

Rectifier 

,5  x  idc 

.5  x  idc 

.5  x  idc 

.5  x  idc 

Current  rating 

vac 

L13x  vdc 

1 . 1 3  x vdc 

.85  x  vdc 

.85  x  vdc 
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12  CAPS.   Of  MFD 


12  RESISTORS    I  MEGOHM 


117  VAC 
O-f 


nOfYYT\ 


800VDC 

o 


+  250  VDC 


+ 
■C, 


12.6  VAC 


< 


-124  VOC 


Fia    2 
Fig.  2  Transceiver  power  supply 


Parts  List 


CI,  C2— ,001   mfd,   1000  vdc  ceramic  disc 

G3,   C4 — 30  infd,   500  vdc  tubular  electrolytic 

C5-C8 — 20    mfd,    450    vdc    tubular    electrolytic 

CR1-CR13— IN547,    600    PIV  750  ma  silicon  rectifier 

CR14t   CR15—  1X3039.    bJ   v,    1    w  zener   diode 

Fl — 4   amp   fuse 

II — NE-51    neon    indicator    lamp 

LI — 8  h,   250   ma   tiller  choke 

L2 — 8.5   h,    125   ma   filter   choke 

L3- — Same  as  L2 

Ml — 0*1    kv  voltmeter,    1    ma   movement 


to  full  wave  bridge  supplies,  since  no 
anient  transformers  are  needed.  This  will 
give  the  required  voltage  output. 
Q*  Using  a  full  wave  bridge  supply  for  the 
high  voltage,  won't  I  need  another  trans- 
former for  the  low  voltage  receiver  and  trans- 
mitter stages? 

A.  No,  The  transformer  secondary  center  tap 
provides,  when  filtered,  approximately  half 
the  DC  H.  V.  output  for  the  low  level  stages. 

Q.  Should  the  bridge  supply  use  a  capacitor- 
input  or  choke-input  filter? 

A.  While  a  capacitor-input  filter  will  give  a 
higher  output  voltage,  the  choke-input  has 
much  better  regulation  characteristics,  and  is 
recommended. 

Q.  How  can  I  tell  what  current  ratings  and 
peak-inverse  voltage  (PIV)  ratings  my  silicon 
rectifiers  should  have? 


Rl — 270k   14   watt 

R2t  R3— 150k,  2  watt 

R4 — 50k,  25   watt  wirewound 

R5— 1  meg,  ±1%,  1  watt 

R6 — 750  ohm,    10    watt   wirewound 

R7 — 15    ohm,    H    watt 

RS — 560  ohm,    14    watt 

R9— 4.7k,    l/i    watt 

SW1 — spst    toggle   or    rotary    switch 

Tl — S00  vet   300  ma,  6,3   vac  6  amps,   6.3   vac   6  amps 

T2 — 6*3  vac   1  amp 

A,  See  Table  1,  for  both  full  wave  (2  diode) 
and  full  wave  bridge  (4  diode)   rectifiers. 

Q,  Are  surge  resistors  needed  in  series  with 
the    rectifiers? 

A,  Only  with  a  capacitor-input  filter.  In  a 
choke-input  filter,  the  inductor  itself  presents 
a  sufficiently  high  impedance  to  protect  the 
diodes.  When  using  surge  resistors,  remember 
that  at  the  instant  the  supply  is  turned  on, 
the  input  capacitor  has  no  charge  across  it. 
Until  it  is  charged,  an  abnormally  high  cur- 
rent is  drawn  from  the  supply  through  the 
rectifiers.  This  current  must  cause  a  large 
voltage  drop  across  the  surge  resistors,  to 
avoid  exceeding  the  rectifier  ratings.  On  the 
other  hand,  making  them  too  large  will  de- 
t  rease  power  supply  efficiency,  10  or  20  ohms, 
1  watt,  in  series  with  each  leg,  is  adequate  for 
this  type  of  supply. 
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Q,  Can  silicon  rectifiers,  like  capacitors,  be 
wired  in  series  to  increase  the  voltage  ratings? 

A,  Yes,  any  number  can  be  used  in  each  leg, 
until  the  required  PIV  is  reached,  The  writer 
is  presently  planning  a  3  KV  linear  amplifier 
supply,  using  strings  of  600V  PIV  rectifiers, 

Q.  When  silicon  rectifiers  are  wired  in  series, 
is  it  necessary  to  use  capacitors  and/or  re- 
sistors across  each  diode  for  voltage  equaliza- 
tion? 

A,  Yes,  For  optimum  protection,  both  should 
be  used.  About  0.01  mfd  at  600vdc  is  correct 
for  the  diodes  used  here,  shunted  by  1 
megohm,  1  watt  resistors. 

Q.  Is  a  large,  high-voltage  oil  filled  capacitor 
better  than  several  tubular  electrolytics  in 
series? 

A.  No.  The  electrolvtics  are  much  less  ex- 
pensive,  take  up  less  room,  and  are  no  differ- 
ent electrically  for  this  purpose.  Use  voltage- 
equalizing  resistors  across  each  capacitor, 
proportional  to  the  voltage  ratings, 

Q,  Won't  a  bridge  supply  giving  twice  the 
transformer's  rated  voltage,  only  give  half  the 
rated  current? 

A,  No,  Generally,  a  transformer  can  deliver 
at  least  twice  as  much  peak  current  as  its 
rated  dc  value,  especially  at  the  low  duty 
cycles  usually  associated  with  voice  fre- 
quencies, 

Tl,  the  power  transformer,  was  acquired 
several  years  ago  as  "new  surplus."  It  is  rated 
at  800  vet  @  300  ma  dc.  The  filament  wind- 
ings are  rated  at  6  amps.  The  bias  trans- 
former, T2,  is  simply  a  6-3  volt  filament  trans- 
former wired  backwards.  If  this  is  not 
available,  a  1:1  120v  transformer  could  be 
used  across  the  ac  line.  The  high  voltage 
portion  is  a  full  wave  bridge  rectifier,  using 
12  600v  PIV  silicon  rectifiers.  It  is  filtered  by 
a  single  "Lw  filter  consisting  of  LI,  C3  and 
C4.  R2  and  R3  equalize  the  voltage  across  the 
filter  capacitors,  R4  is  a  bleeder  resistor,  and 
has  three  functions:  it  discharges  the  filter 
capacitors  for  safety,  it  helps  to  regulate  the 
output  voltage,  and  it  keeps  the  output  volt- 
age, when  unloaded,  from  climbing  above 
the  capacitor  voltage  ratings.  Because  of  the 
quiescent  current  of  the  final  amplifier,  very 
little  bleeder  current  is  required. 

Ml  is  a  lOOOv  voltmeter,  A  milliammeter  in 
series  with  the  load  would  have  been  more 
typical,  but  it  was  desired  to  monitor  voltage 
regulation  rather  than  load  current.  It  is  op- 
tional, and  either,  or  both,  can  be  used. 

The  low  voltage,  from  the  transformer 
center  tap,  after  being  well  filtered,  supplies 


the  receiver  section  and  the  low  lever  trans- 
mitter stages,  L2  and  L3  are  also  surplus 
units,  and  are  actually  one  tapped  inductor. 
R6  is  a  dropping  resistor  to  obtain  the  correct 
output  voltage. 

The  bias  voltage  is  half-wave  rectified  by 
CR  13.  R7  is  a  surge  resistor,  and  protects 
the  rectifier.  CR  14  and  CR  15  are  62  volt, 
1  watt  zener  diodes,  giving  constant  bias  volt- 
age regardless  of  line  variations.  Very  little 
output  current  is  drawn  from  the  bias  supply. 
When  wiring  the  filament  windings  in  se- 
ries, a  voltmeter  across  the  output  will  read 
either  zero  volts  or  12,6  volts  ac.  If  zero  is 
read,  reverse  one  of  the  windings,  so  that  they 
add  rather  then  cancel* 

One  side  of  the  primary  winding  is  con- 
nected through  the  transceiver  function 
switch  to  the  line,  so  that  the  power  supply 
can  be  switched  on  with  the  transceiver.  SW 
1  is  a  high /low  power  switch.  Since  the 
power  supply  is  solid  state,  there  are  no  fila- 
ments to  warm  up,  and  the  full  output  volt- 
age is  at  the  terminals  immediately  upon 
switching  on.  This  is  very  hard  on  the  trans- 
mitter tubes,  since  their  filaments  have  not 
yet  heated.  With  SW  1  open,  there  will  be 
no  voltage  at  the  low  voltage  output,  and  only 
half  the  normal  voltage  at  the  high  voltage 
terminals.  Full  bias,  however,  will  be  sup- 
plied. After  allowing  filaments  to  heat  for  a 
minute  or  so,  the  switch  can  be  closed,  ap- 
plying full  voltage.  This  should  lengthen  tube 
ife  appreciably.  While  a  SPST  toggle  switch 
has  worked  fine  in  the  writer's  supply  with  no 
sign  of  arcing,  it  may  be  desired  to  use  a 
ceramic  wafer  switch  with  a  higher  voltage 
rating.  Of  course,  the  same  thing  can  be  done 
with  a  time  delay  relay. 

Much  wiring  can  be  eliminated,  if  desired, 
by  purchasing  a  packaged  bridge  rectifier 
unit.  These  contain  the  silicon  rectifier  bridge, 
with  all  the  required  voltage  equalizing  re- 
sistors and  capacitors,  in  a  compact  potted 
package  with  four  terminals.  One  such  unit 
is  the  Oz  Pak,  developed  for  Westinghouse  by 
Ozzie  Jaeger,   K30KX.* 

This  power  supply  exhibits  many  advan- 
tages over  vacuum  tube  types.  The  rectifiers 
run  stone  cold?  there  is  much  less  voltage 
drop  across  them,  they  don't  require  amperes 
of  filament  current,  they  don't  shatter  when 
you  drop  them,  and  they  certainly  take  up 
less  room.  As  for  price,  at  least  one  large 
surplus  house  is  selling  600  volt  PIV  units 
for  36c  each.  Enough  reasons? 

.  .  .  W1VIV 

*  Westinghouse     Semiconductor     Division,     Young  wood. 
Pa. 
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NEW! ...2  METER-6  METER 

RF  POWER  AMPLIFIERS 

More  power  in  the  VHF  band!  * . ,  and  there  is  plenty 
of  it  in  the  new  Gonset  2  and  6  Meter  RF  Power 
Amplifiers.  Model  903 A  (2  meter)  and  Model  91 3 A 
(6  meter)  has  a  power  input  of  500  watt  in  all  modes 
of  operation,  A  4X1 50A  is  used  in  the  final,  and 
the  equipment  is  rated  for  CCAS*  service-  Only  5 
watts  is  required  to  drive  the  903 A  and  9I3A  to 
full  rated  output.  Output  impedance  is  50  ohms 
nominal  with  an  input  impedance  of  50  to  15  ohms. 
The  all  solid  state  power  supply  is  self-contained 
within  the  amplifier  chassis.  All  stages  are  metered 
and  all  controls  are  on  the  front  pane]  for  ease  of 
operation.  The  new  linear  amplifiers  may  be  used 
with  any  of  the  famous  Gonset  Communicator 
series,  as  well  as  being  ideally  compatible  for  the 
new  Gonset  Sidewinder  series* 

Amateur  Net  Price  $299.00 

*Contimu)us  Commercial  and  Amateur  Service. 


N  E W ! . . .  GONSET  SIDEWINDER 
6METERSSB-AM-CWTRANSCEIVER 

The  new  Gonset  Model  910A  Sidewinder  offers 
coverage  of  the  entire  6  meter  band  in  1  mc  seg- 
ments. Like  its  mate— the  Model  900 A  2  meter 
Sidewinder—  this  ultra-compact  transceiver  features 
all-transistor  receiver  and  power  supply  and  par- 
tially transistorized  transmitter  (except  mixer, 
driver,  and  final  stages),  Designed  for  mobile  or  fixed 
communications,  the  unit  operates  with  separate  AC 
(shown  above)  or  DC  power  supplies. 


.COMES  IN 


from 


SIDEWINDER  SPECIFICATIONS: 


TRANSMITTER; 
Power  Input: 

Spurious  Suppression: 
Carrier  Suppression: 
Unwanted  Sideband 
Suppression:  VFO  or 
Crystal  Control 

RECEIVER: 
Frequency  Stability: 


Sensitivity: 


Selectivity: 

Spurious  Rejection 
fmage  Rejection  : 


AMATEUR   MET: 
AC  Power  Supply 

DC  Power  Supply 


20  watts  PEP  (SSB) 

6  watts  AM 

20  Watts  CW 

— 40  db 

—50  db  on  SSB 


— 40  db 


Highly  stable  incremental 
tuning  utilizes  same  VFO 
as  transmitter 
*/2  &v  or  better  for  10 
dbS  +  N 

N 
Lattice  crystal  filter  for 
both  receiver  and  transmitter 

— 50  db  or  better 

—50  db  (both  receiver  and 

transmitter  utilize  double 

conversion) 

$399.50 
$  67.75 
$  79.50 


ANOTHER  NEWSWORTHY  NOTE:  the  Gonset  GSB-201  Linear  Amplifier  was  recently  increased 
from  1500  to  2000  watts  PEP  (SSB),  For  those  who  operate  on  10  to  80  meters -the  GSB-201 
is  a  natural  companion  for  any  of  today's  exciters. 


WOULD  YOU  LIKE  TO  BE  PLACED  ON  OUR 
NEW  PRODUCT  MAILING  LIST? 

We'll  send  you  complete  information  on 
the  products  above  and  keep  you  informed 
of  new  Gonset  developments  from  time  to 
time.  Merely  write  Dept    ST1 


ALTEC    LANSING    CORPORATION 

Ozfu3^  A  Subsidiary  of  Ling*Temco~Voughtt  Inc. 

1515  SOUTH   MANCHESTER  AVENUE,   ANAHEIM,   CALIF, 


«  1444  AuC 
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Roger  Taylor  K9ALD 
281  1  William  St. 
Champaign,   III. 


Handy  Dandy  Zeners 


With  the  advent  of  transistorized  gear, 
there  has  developed  a  need  for  low  voltage 
regulators,  One  of  the  devices  used  for  this 
purpose  is  the  silicon  zener  diode.  A  simplified 
characteristic  curve  is  shown  in  Fig.  1.  The 
left  hand  portion  of  the  curve  is  the  portion 
we  are  interested  in.  Notice  that  when  acting 
as  a  zener,  the  diode  is  reverse  biased,  i.e.  the 
positive  supply  voltage  is  connected  to  the 
cathode.  On  the  curve,  current  is  plotted  ver- 
tically; voltage  is  plotted  horizontally.  Notice 
that  if  a  voltage  in  excess  of  either  Vf  or  Vr 
is  applied  across  the  diode  a  very  large  cur- 
rent can  flow,  thus  destroying  the  diode.  For 
this  reason,  enough  impedance  must  be  con- 
nected in  series  with  the  diode  to  limit  the 
current  to  a  safe  value. 


JO 


FORWARD 

CHARACTERISTIC 
TYPICAL  FOR 
10  &  50  WAT! 

DIODES 


15 


J00 


200 


REVERSE 

CHARACTERISTIC 

(TYPICAL  FOR 

10M30ZI 


JOO 


Suppose  we  want  a  regulated  12  volt  sup- 
ply from  the  unregulated  17  volt  output  of  a 
rectifier,  and  the  load  current  varies  from 
zero  to  400  milliamperes,  (0.4a).  Suppose  we 
choose  a  zener  which  has  its  breakdown  volt- 
age at  12  volts  instead  of  30  volts.  The  volt- 
age across  the  zener  will  always  be  twelve 
as  long  as  we  drop  no  more  than  5  volts  across 


+  o- 


Rs 


17  V 


i 


12  V 


CAR 
BATT, 


12V 
ZENER 


FIG.2 


FILAMENT  PROTECTION 
CIRCUIT  FOR  MOBILE 
EQUIPMENT 

FIG.3 


RB.  Now  the  maxim  urn  current  the  load  will 
draw    is    0.4a,    The    voltage    drop    across    Rfl 

(17-12  =  5)    at   0.4a    requires;    Ra=-|=12,5 

ohms.  However,  in  order  to  have  the  zener 
regulating  the  voltage,  we  must  also  supply 
enough  current  at  12  volts  to  be  well  down  on 
the  breakdown  portion  of  the  curve.  From  the 
graph  (Fig.  1),  supposing  it  was  12  volts  in- 


LINE  REGULATOR 
RS 

o — wv 
115  AC 


FIG  4 


OVER  VOLTAGE  PROTECTION 
(SUCH  AS  FOR  ELECTROLYTIC 
CAPACITORS) 

FIG.  5 


Fig.  4  can  be  used  for  lowering  and  regulat- 
ing the  ax.  voltage  to  a  constant  load.  This 
protects  delicate  equipment  from  line  fluc- 
tuations. 

Fig.  5.  When  V*  exceeds  the  voltage  rating 
of  the  zener,  it  draws  a  large  current,  caus- 
ing  the   fuse  to   blow,   Zi   must  be   able   to 

withstand  the  current  surge. 

stead  of  30 ?  100  ma.  is  well  down  on  the 
curve.  So  we  will  supply  the  zener  with  100 
ma.  of  current.  The  total  current  drawn  will 
be  0.4a  for  the  load  plus  0.1a  for  the  zener. 
Thus  to  drop  5  volts  across  Rs  at  a  current  of 

0,5a  requires;  Rs  =  -^=10fl.  Isn't  that  handy? 

Now  at  full  load  the  voltage  is  12  volts.  What 
happens  when  we  remove  the  load?  We  still 
must  draw  0,5a  through  R9  to  stay  at  12  volts. 
Now   as   the  voltage   tries    to   rise,   the   zener 


-ho 


Ra 


INTERSTAGE 
COUPLING 


VIN    *y     2 


ORiGlStAL 
CIRCUIT 


I 


—  o — * 


PROTECTED 
CIRCUIT 


FIG6 


FIGT 


Fig.  2.  Basic  circuit. 


Fig,  6,  The  voltage  across  Zs  cannot  exceed 
the  rating  of  Zt/  thus  protecting  the  meter 
from  excessive  current  flow,  if  Vin  is  too  large. 

Fig,  7,  Since  the  voltage  across  Zi  is  constant 
regardless  of  the  current  flow  through  it,  it 
acts  as  a  very  low  impedance  to  an  ax.  sig- 
nal. To  a,c,   it  looks   like  a   large  capacitor. 
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TO  INCREASE   VOLTAGE 
RATING  OF  COMPONENTS 


800V 


TI50V 
ZENER 


R 


SERIES    STRING 
Fl  LAME  NT  PROTECTOR 
12  V.    PT 

12V 


o- 


:£ 


450V 
ELECT 


AC      -t_T 


FIG  8  FIG  9 

draws  more  and  more  current  until  the  voltage 
drop  across  Rs  reduces  the  output  to  the 
zener  voltage  at  the  current  value  needed, 
which  is  still  just  about  12  volts.  At  no  load 
the  zener  is  drawing  the  full  0.5a  needed  to 
hold  the  voltage  at  12  volts.  Thus,  no  matter 
what  the  load,  within  the  design  limitss  the 
voltage  will  remain  at  twelve  volts.  However, 
the  zener  regulates  by  turning  power  into 
heat.  With  twelve  volts  across  it,  and  0,5a 
of  current  passing  through  it,  the  zener  is 
dissipating  6  watts.  A  ten  watt  zener  can 
safely  dissipate  this  power  if  mounted  on  a 
good  heat  sink  (not  just  a  chassis!!).  Notice 
that  the  zener  can  also  regulate  a  varying  in- 
put. The  input  can  rise  to  any  value,  and  the 
zener  will  still  regulate.  However  care  must  be 
taken  that  the  power  dissipated  does  not  ex- 
ceed the  ratings.  The  input  voltage  can  drop 
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FIG,  10  FIG  II 

Fig,  1  1 .  Zeners  can  also  be  used  as  biasing 
elements,  eliminating  the  need  for  bypass 
capacitors.  In  addition,  the  bras  voltage  is 
very  well  regulated. 

until  the  voltage  at  the  zener  terminals  drops 
below  12  volts.  In  this  case:  .4a  X  lOfi  =  4 
volts  12  4-  4  =  16  volts  at  the  input.  The 
number  of  circuits  using  zeners  is  growing 
constantly.  A  few  of  these  which  might  be 
of  interest  to  hams  are  shown  below. 
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FIG.  12  FIG  13 

Just  think  of  the  zener  as  a  simple  battery 
that  you  have  to  put  some  current  into  instead 
of  taking  it  out,  and  you  will  probably  think 
of  hundreds  of  additional  uses. 

.  .  ■  K9ALD 


by  NEW-TRONICS 

the  home  of  originals! 

HUSTLER  is  the  mobile  antenna  that  has 
won  the  widest  praise  from  everyone  that 
has  used  it.  For  really  reaching  out,  and 
for  exceptional  results  on  every  band,  the 
HUSTLER  has  no  equal.  For  unbiased  opi- 
nion of  performance,  ask  any  HUSTLER 
user .  .  .  there  are  thousands  of  them. 

See  the  HUSTLER  at  your  dealer  or  write 
us  for  literature. 


NEW-TRONICS  CORPORATION 

"the  home  of  originate" 

3455  Veea  Ave,,  Cleveland,  Ohio  44113 
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M.    H+    Gonsior   W6VFR 
418  El  Adobe  Place 
Fuilerton,    Calif, 


Fig.   4, 

Numerous  articles  have  been  published 
concerning  the  very  effective  use  of  the  Eimac 
4-1000A  as  an  if  linear  amplifier-,  particularly 
for  grounded  grid,  zero  bias  class  B  operation. 
The  purpose  of  this  article  is  to  provide 
some  practical  approaches  toward  the  mini- 
mization of  heat,  wasted  power,  and  conse- 
quent reduction  in  the  blower  noise  and  re- 
quirements for  this  exceptional  tube. 

The  first  consideration  was  placed  upon  the 
filament  voltage  during  standby .  In  consulta- 
tion with  the  Power  Grid  Division  of  Eimac, 
they  advised  that  any  reduction  in  standby 
voltage  will  favorably  affect  the  tube  life  so 
long  as  plate  current  is  not  being  drawn  un- 
der these  conditions.  Following  this  ap- 
proach, a  design  change  was  incorporated  us- 
ing an  SPDT  relay  actuated  by  the  primary 
voltage  of  the  high  voltage  power  transform- 
er to  switch  from  the  normal  to  a  reduced, 
standby  filament  voltage  in  the  order  of  % 
or  less.  (Fig,  1)  The  blower  motor  may  be 
switched  along  with  the  filament  primary 
since  the  base  seal  temperature  of  the  tube 
will  now  be  correspondingly  reduced.  The  re- 
sults? Less  noise,  heat,  power  consumption, 
and  filament  thermal  shock  associated  with  in- 
stant  heating  at  full  voltage. 

Secondly,  it  is  desirable  to  eliminate  plate 
current  when  the  plate  supply  is  on  and  the 
VOX  is  open.  A  very  simple  33k  five  watt 
wire  wound  resistor  is  placed  in  the  filament 
center  tap  to  ground.  In  parallel  with  this  re- 
sitor  is  an  SPST  relay,  whose  coil  is  energized 
through  the  VOX  relay  (Fig.  2).  This  shorts 
out  the  self-bias  when  the  VOX  relay  closes. 


Cooling  Notes 
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4-1000A 


This  system  has  been  in  use  in  the  author's 
amplifier  for  over  three  years  with  excellent 
results.   It  also  prevents   diode   noise   genera- 
tion in  the  amplifier  as  well  Of  course,  many 
other  combinations  are  possible  with  this  relay 
using    additional    contacts,    such    as    shorting 
the   receiver   input   and   any   other   switching 
frills   which    one  might  wish   to    incorporate* 
Thirdly,  change  an  existing  Eimac  SK  500 
socket  for  their  new  and  improved  SK  510.  It 
is   a   very   small    investment  which   will   pay 
off  in  increased  cooling  efficiency,   thus  per- 
mitting a  further  reduction  in  blower  capacity. 
Unfortunately,    the    mounting    holes    do    not 
match  in  these  sockets,  but  an  adaptor  plate 
(Fig.  3)  solves  this  problem  or  otherwise  some 
re-drilling  is  necessary  on  the  existing  chassis, 
Because  of  the  plastic  body,  a  low  inductance 
grounding  bus  was  used  to  return  all  grounds 
to  a  common  point  at  the  socket.  A  word  of 
caution   regarding  the  cooling  system.    Some 
operators  have  lost  tubes  due  to  cracked  glass 
in  the  base  caused  by  failure  to  adequately 
cool  the  tube  after  all  power  has  been  turned 
off.  Here,  a  time  delay  relay  or  other  switch- 
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Fig.    I.  Before  and  after  filament  circuit. 


30 


73   MAGAZINE 


ing  will  preclude  this  type  of  failure  by  run- 
ning the  blower  for  30  seconds  to  one  minute 
after  all  plate  and  filament  power  have  been 
turned  off. 

Lastly,  as  a  further  means  of  reducing  the 
back  pressure,  alternate  pairs  of  holes  in  the 
4-1000A  metal  base  are  removed  (Fig.  4)  with 
a  diagonal   cutters.    Check  the   orientation   of 
the  holes  with  respect  to  the  grounding  clips 
for  optimum  layout.  Of  course  the  rough  edges 
should  be  carefully  smoothed  with  a  file  after 
the  surgery  to  eliminate  any  turbulence.  The 
aluminum  or  brass  is  relatively  soft  and  cuts 
easily.  There  is  still  very  adequate  mechanical 
strength  after  this   change,    and   a  noticeable 
improvement  in  air  flow  results.  However,  the 
limiting  consideration  of  the  air  flow  through 
the  system  is  the  micalex   base  of  the  tube 
which   is  quite  restricted   and  generates   con- 
siderable turbulence,  The  new  SK  510  socket 
assists   in   this    area   with    6   points    of  relief, 
one  at  each  of  the  pin  connections,   and  one 
between  pins  1  and  5L  This  permits  some  air 
to    flow    around    the    tube    base    instead    of 
through   it   and   further   assists   in   cooling   the 
plate  seal  as  well  as  the  individual  tube  pins. 
A  word  of  caution:    use   two   pairs    of  pliers 
if  one  wishes  to  bend  the  lug  connectors  on 
the  SK  510  as  they  are  brittle  at  their  base, 
The  author  broke  the  first  lug  in  preparation 
for  wiring.   Better  yet,   don't   bend    the   lugs, 
solder  to  their  base  instead. 

Regarding  forced  air  requirements,  bear  in 
mind  that  the  tube  life  is  related  to  its  oper- 
ating temperature  (CI),  Blower  noise  is 
usually  dependent  upon  the  combination  of 
speed,  blade  pitch,  balance,  bearings,  motor 
design,  and  mounting.  In  general,  these  fea- 
tures come  only  with  quality  and  consequent 
cost,  although  the  surplus  market  has  been  of 
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Fig.  2.  Before  and  after  cathode  circuit. 


Fig.    3.    Mounting    plate. 

some  help  in  this  area*  Eimac  specifies  that 
the  4- 1000 A  requires  20  c.f.m.  at  0.6  of  an 
inch  of  pressure  for  a  1000  watts  of  continuous 
plate  dissipation  up  to  30  mcs,  with  the 
SK  500  socket.  The  pressure  requirement  re- 
fers to  "the  corresponding  drop  across  the 
socket  of  0.6  inch  of  water  column."  By  most 
common  air  requirements  for  amateur  service, 
this  is  on  the  high  side  with  respect  to  the 
back  pressure,  but  it  was  rated  with  the 
older,  SK  500  socket.  Under  intermittent  du- 
ty 9  such  as  SSB  or  CW  operation,  using  the 
improvements  described,  one  may  readily  see 
that  the  forced  air  needs  were  mainly  back 
pressure,  and  the  requirements  of  the  tube 
are  now  relatively  reasonable  for  amateur  op- 
eration. Guesstimating  on  these  bases,  it  is 
probable  that  the  blower  requirement  may 
now  be  conservatively  rated  at  20  cf.m.  at 
0.4  inches  of  pressure. 

The  use  of  the  methods  described  will  tend 
to  increase  the  tube  life  while  decreasing  the 
wasted  heat  in  the  shack.  Further,  some  of 
the  annoying  blower  noise  may  be  eliminated 
as  a  result  of  the  reduced  forced  air  require- 
ments. 
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hlh&X.  "BALUN"  FED  INVERTED  "V"  ANTENNA  KITS 

SIMPLE-TO-INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 


1  KW   P.E.P.    Mono-Band    Kit .  .  .  1KMB1V/S1K  .  .  ,   $19.95 

2  KW    P.E.P.    Mono-Band    Kit .  ,  .  2KMB1V/81K .  .,  ?22.95 

*  Kit  comprises,  encapsulated,  "Balun,"  copperweld,  insulators, 
plus  installation  and  adjustment  instructions  for  any  Mono- 
band  SO  thru  10  Meters.  Also  available  2,  3,  4,  5  Band  Models. 
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120  Watts  Mobile  on  2M 


Part  II 


Last  month  we  presented  the  con- 
struction details  and  schematic  for 
this  transmitter.  Now  here  are  step 
by  step  instructions  for  tuning  and 
adjusting  it. 

Start  by  placing  "spot-operate**  switch  on 
front  panel  in  "spot"  position.  Connect  nega- 
tive terminal  of  VTVM  to  100K  grid-leak  of 
6EB8  triode  stage.  Insert  crystal  between  8 
and  8.222  mc  in  socket.  Tune  LI  and  L4 
for  maximum  VTVM  indication. 

Then  remove  power  and  disconnect  100* 
ohm  resistor  in  second  6360  B+  circuit  from 
300-volt  line,  Connect  VTVM  negative  lead, 
through  Z-144  rf  choke,  to  center-tap  of  L6, 
Reapply  power,  switch  "spot-operate"  to 
"operate,"  and  key  transmitter.  Tune  CI  and 
C3  for  maximum  voltage.  Adjust  C2  to  im- 
prove VTVM  reading.  We  found  the  setting 
of  C2?  incidentally,  to  be  very  critical 

Remove  power,  reconnect  resistor,  and  dis- 
connect power  from  both  screen  and  plate  of 
second  6360.  Move  the  VTVM  lead  (with  rf 
choke)  to  center-tap  of  L8.  Reapply  power, 
key  transmitter,  and  tune  C4  and  C5  for 
maximum.  Also  touch  up  C3,  in  case  the 
circuit  was  detuned  by  the  presence  of 
VTVM  lead. 

Remove     power,     reconnect     voltages 
screen  and  plate  of  6360,  and  switch  meter 
switch  to  Ig  position.  Key  rig  and  adjust  C6 


the 
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Front- panel  controls  of  the  1  20- watt  2-meter 
rig  are  crystal  switch  (  1  2- position)  at  top 
left;  plate  tuning  above  meter;  link  (out- 
put) tuning  just  to  right  of  plate  tuning; 
meter  switch  at  lower  feft;  and  drive  con- 
trol at  lower  right.  Left-hand  toggle  switch 
is  spot-operate  switch,  other  toggle  is  trans- 
mit-standby  for  tuneup  purposes.  Pilot  lamp 
at  left  of  meter  completes  the  lineup. 


Jim  Kyle  K5JKX 
Jim  Speck,  W5PPE 
5421  N.  Military 
Oklahoma  City,   Oklo 


for  maximum  grid  current.  At  least  a  mid- 
scale  reading  should  be  obtained,  and  don't 
be  alarmed  if  the  needle  goes  completely  off- 
scale,  just  reduce  the  drive  with  the  front- 
panel  drive  control  and  continue  tune-up  for 
your  peak. 

The  second  6360  may  require  neutraliza- 
tion; ours  did.  It's  accomplished  by  discon- 
necting one  filament  lead  from  the  tube 
socket  and  connecting  IJs-ineh  lengths  of 
hookup  wire  to  plate  pins  6  and  8,  Key  the 
rig  and  connect  an  rf  VTVM  at  the  output 
terminals  (the  built-in  rf  voltmeter  gives  a 
starting  point  but  is  not  really  sensitive 
enough  for  the  final  stages  of  the  job). 
Adjust  the  length  and  position  of  the  wires 
on  pins  6  and  8  for  minimum  indicated  out- 
put. We  ended  up  with  the  wires  spaced 
about  %  inch  from  the  grid  pins.  After 
neutralization,    reconnect    the    filament    lead. 

Before  completing  the  final-stage  tuneup, 
the  exciter  stages  should  be  broad-banded. 
Use  three  crystals,  one  at  each  extreme  of  the 
band  segments  you  want  to  cover  and  one 
near  the  midpoint;  We  used  an  8000  kc,  an 
8061,  and  an  8200,  since  we  wanted  to  cover 
the  entire  band  but  most  operation  was  to  be 
on  either  144.010  or  145.098. 

Perform  initial  tuneup  with  the  midpoint 
crystal.  Plug  in  the  band-edge  crystal  (either 
one)  and  adjust  C3  and  C5  for  maximum 
drive-  With  the  other  band-edge  crystal, 
adjust  CI  and  C4.  Recheck  with  the  midpoint 
rock.  Grid  current  in  the  5894  should  be 
approximately  equal  with  all  three.  If  mid- 
point is  too  low,  raise  it  slightly  by  tuning 
CI,  C3,  C4,  or  Co  slightly.  If  it's  too  high, 
increase  coupling  between  L5  and  L6  by 
bending  the  two  coils  slightly  closer  together. 
If  you  have  at  least  mid-scale  grid-current 
reading,  however,  you  really  have  little  need 
to  worry. 

Plate  tuning  is  conventional;  dip  plate 
current  with  the  dual- 15  mmfd  capacitor. 
Output  loading  is  controlled  both  by  position 
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Treat  Yourself  To  Something  New  &  Neat 


THE 


FILTER  SYSTEM 


Use  with  your  present  transceiver  or  transmitter-receiver  combination.   SSB  and  AM,  fixed  or  mobile, 

all  makes  and  models! 

Functions  on  both  the  transmit  and  the  receive  modes  —  Uses   a   COLLINS   MECHANICAL   FILTER  — 

Equally  potent  on  SSB  and  AM! 


Model  B-34C  Control 
Console. 


Model  B-32E  Band  Filter 
Electronic  Unit. 


PROVIDES  THE  FOLLOWING  FEATURES: 


THE  RECEIVE  MODE 

FOR  THE  FIRST  TIME  —  add  the  new  dimension  of  low  or  high  cut  continuously  adjustable  steep-skirted  me- 
chanical filter  selectivity  to  your  present  receiver  —  with  only  one  filter  —  to  attenuate  or  reject  high- 
pitched  Mmonkey~chatter"  or  low-pitched  IJgurgles,J  and  other  spurious  sideband  signal  products.  Tnis 
feature  is  not  available  with  any  other  equipment! 

THE  TRANSMIT  MODE 

SPEECH  PENETRATION  CONTROL  improves  articulation  and  adds  at  least  a  6  to  12  db.  increase  in  speech 
penetrating  power  to  your  transmitter  —  LIKE  ADDING  A  LINEAR  —  On  rigs  already  using  a  linear  the  effect 
is  to  literally  penetrate  the  frequency! 

CONCENTRATES  your  ng$  speech  talk-power  into  a  narrower  transmitted  passband  to  provide  increased  channel 
utilization,    leaving   more   space   for   neighboring   stations  —   MINIMIZES   QRM! 

The  only  device  providing  ADJUSTABLE  STEEP-SKIRTED  TRANSMITTER  BANDWIDTH  CONTROL  to  further  increase 
the  effectiveness  of  your  signal!  Recommendation  for  good  operating  procedure:  Always  use  minimum 
bdndwith  consistent  with  good  engineering  practice  and  compatible  with  the  mode  of  transmission  being 
employed. 

OTHER  FEATURES 

TAPE  JACK  —  Permits  using  any  popular  tape  recorder  to  directly  record  both  sides  of  a  QSO  or  phone  patch. 

ATTACHED  to  your  present  equipment  with  three  EXTERNAL  connections. 

ALL   SOLID-STATE   circuitry!   Computer   type    construction! 

SELF-CONTAINED  117  v.,  60  cycle  and  12  v.  d.c.  universal  power  supply  in  Console, 


EQUIPMENT  AND  PRICE  DATA: 

MODEL  B-32E  BAND  FILTER  ELECTRONIC  UNIT     

MODEL  B-34C  CONTROL  CONSOLE     


mm  m        *  I         m 


$153 
$166 


The  Model  B-32E  plugs  into  computer  type  facilities  located  inside  of  the  B-34C; 
if  desired,  you  may  buy  only  the  B-32E,  and  build  your  own  console. 

SEND  $2.00  FOR  THE  INSTRUCTION  MANUAL  which  fully  describes  this  unique  equipment 

PLACE  YOUR  ORDER  NOW  for  early  delivery  —  Send  check  or  money  order. 
THE  FIRST  IN  A  SERIES  OF  NEW  &  USEFUL  HIGH  QUALITY  COMMUNICATIONS  PRODUCTS 
GEAREO  TO  THE  NEEDS  OF  TODAY'S  SOPHISTICATED  AMATEUR  RADIO  ART. 

L.   E.    BABCOCK    &    CO.,    INC. 

Communications  &  Instrumentation  Engineers 

85  Nob  Hill  Drive 

Framingham,  Mass,    01704 

"LEW",  W1NVY,  Founder 
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Close-up  top  view  of  the  5894  final  amplifier. 

of  the  link  with  respect  to  the  lines,  and  by 
tuning  of  the  HF-15X  loading  capacitor.  Adjust 
both  for  maximum  output  indication  near  the 
middle  of  the  band  and  they  probably  will 
not  need  to  be  touched  afterward.  Operating 
Ip  reading  should  not  exceed  0,66  (200ma), 
With  rf  tune-up  complete  it's  time  to  hit  the 
audio.  For  best  results  an  oscilloscope  should 
be  used,  but  passable  adjustment  can  be  ac- 
complished without  one- 
Three  controls  are  involved  in  audio  tune-up. 
Rl  sets  the  clipping  depth,  R2  sets  the  modu- 
lation percentage,  and  R3  sets  the  modulator 
resting  plate  current  They  should  be  adjusted 
in  reverse  order* 

R3  is  easy  to  adjust.  Set  the  rig  for  fone 
operation,  turn  the  meter  switch  to  "mod/'  and 
key  the  mike.  Don't  talk.  Adjust  R3  for  a  meter 
reading  of  0.15.  This  is  equal  to  50  ma. 

R2  should  be  set  to  the  high-voltage  end  of 
its  adjustment  range  to  begin  with.  Set  the 
meter  switch  to  Ip  and  talk  into  the  mike  loud- 
ly while  keying  the  rig  (use  a  dummy  load 
of  some  sort  as  overmodulation  is  probable  at 
this  step).  If  the  meter  needle  fluctuates  with 
speech,  you're  overmodulating.  Reduce  the  set- 
ting of  R2  until  no  kick  of  the  meter  is  ob- 
servable. Then  connect  to  an  antenna  and  find 
a  very  critical  friend  on  the  air;  have  him  check 
your  signal  for  splatter  several  hundred  kc 
either  side  of  the  carrier.  If  lie  finds  none, 
you're  at  least  on  the  safe  side  of  the  100- 
percent-modulation  mark.  If  you  feel  lucky  or 
trust  his  judgment  highly,  increase  the  setting 
of  R2  slightly  until  he  reports  slight  splatter, 
then  cut  it  back  a  tad. 

Don't  worry  about  any  "distortion"  he  may 
report.  If  Rl  is  wide  open  and  you're  talking 
loudly,  the  signal  will  be  very  deeply  clipped 
and  may  be  almost  unintelligible  at  short 
range.  The  only  thing  you're  looking  for  right 
now  is  splatter. 

A  better  method,  of  course,  is  to  use  a  scope* 
Most  any  kind  can  be  employed  by  coupling 


directly  to  the  vertical  deflection  plates  with  a 
pickup  loop  made  of  two  turns  of  "zip  cord" 
hung  near  the  final  tank  lines.  With  a  scope, 
set  for  about  95  percent  modulation  and  lock 
R2  with  a  drop  of  glue. 

Rl  is  a  semi-operating  control;  its  setting 
will  depend  on  your  mike,  your  voice,  and  the 
amount  of  clipping  you  prefer.  The  lower  the 
setting  of  Rl,  the  less  clipping  you  will  have. 
It's  possible  to  set  it  so  low  that  you  have  no 
clipping  at  all,  and  a  setting  somewhere  near 
this  point  will  get  you  the  best  "broadcast- 
quality"  reports  from  local  contacts. 

For  long-haul  work,  however,  anywhere  from 
10  to  20  db  of  clipping  will  vastly  increase 
your  coverage  range.  The  price  you  pay  is 
a  slight  amount  of  distortion  on  local  contacts. 
It  won't  hurt  the  intelligibility  of  your  signal 
but  won't  be  broadcast  quality  either. 

We  found  both  the  no-clipping  and  the 
15-db  points  and  marked  the  shait  of  Rl  so 
either  could  be  selected  in  a  hurry.  The  way 
to  find  them  is  simply  to  get  into  a  round-table 
and  adjust  Rl  until  everybody  reports  "nice 
audio"  for  you.  This  is  somewhere  near  the 
zero-clipping  point.  Then  when  the  going  gets 
rough,  turn  Rl  up  until  you  Ye  getting  through 
without  too  much  distortion  at  the  other  end, 
and  you'll  be  near  the  15-db  point. 

That  sets  you  up  and  puts  you  on  the  air; 
the  rest  is  up  to  you.  For  guidance,  the  follow- 
ing meter  readings  are  normal  on  the  original 
rig:  Ig,  0.8  (8  ma);  Ip,  0.66  (200  ma);  Mod, 
0.15  to  0.4  (50  to  120  ma);  and  Output,  0.5 
or  more  depending  upon   antenna  and  vswr. 

If  you  want  to  know  a  little  more  about  how 
the  various  stages  of  the  rig  operate,  here  it  is. 
This  won't  have  much  effect  on  the  signal 
quality,  but  may  be  helpful  if  you  have  need 
to  troubleshoot  later. 

The  6EB8  oscillator  tube  is  a  triode-pentode, 
with  the  pentode  section  oscillating  and  the 
triode  doubling.  The  oscillator  circuit  is  a 
Colpitis,  with  the  feedback  to  sustain  oscilla- 
tion being  developed  across  a  capacitive  vol- 
tage divider  composed  of  the  10  and  100  mmfd 
capacitors  in  the  grid  circuit. 

The  ratio  of  these  two  capacitors  determines 
the  amount  of  feedback,  and  feedback  may  be 
increased  by  either  making  the  100  mmfd  smal- 
ler of  the  10  mmfd  larger.  The  .001  is  simply  a 
bypass  for  the  cathode  resistor,  and  has  no 
practical  effect  upon  the  circuit. 

For  vfo  use,  the  rf  choke  is  shorted  out  and 
the  stage  then  becomes  a  tripler  for  8  mc  in- 
put. However,  in  oscillator  service  (which  will 
be  the  more  common  use)  the  screen  of  the 
pentode  acts  as  a  virtual  plate  for  an  8  mc 
oscillator,  and  the  frequency  is  tripled  in  the 
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real  plate  circuit  LI  tunes  the  24  to  24.667 
mc  range. 

Link  coupling  from  LI  to  L2  in  the  triode 
plate  discriminates  against  unwanted  har- 
monics of  the  8mc  oscillator  signal.  The  triode 
half  of  the  tube  doubles  to  48-49.333  mc. 
Capacitor  C2  balances  out  of  the  triode's  out- 
put capacitance  so  that  the  C1-L5  tank  is 
truly  balanced;  without  C2  half  of  the  next 
stage  would  get  more  drive  than  the  other 
half. 

The  first  6360  is  a  tripler  from  48-49.333  mc 
to  144-148  mc;  it  operates  normally  except  that 
its  cathode  is  brought  out  to  the  key  jack  and 
the  screen  is  not  bypassed.  The  screen  bypass 
is  not  only  unnecessary  but  actually  reduces 
output  for  a  6360  due  to  the  tube  design. 

The  second  6360  is  a  straight-through  driver 
to  develop  plenty  of  grid  current  for  the  5894, 
Like  the  tripler,  this  stage  is  keyed  in  the  cath- 
ode. Keying  the  exciter  stages  rather  than  the 
final  reduces  current  through  the  key  con- 
tacts. The  potentiometer  in  the  screen  circuit 
of  this  stage  controls  its  output,  and  thus  the 
drive  to  the  final 

The  5894  uses  untuned  grid  circuitry,  which 
must  resonate  below  operating  frequency.  If 
resonated  at  or  above  the  frequency  of  opera- 
tion, oscillation  is  almost  sure  to  result.  Orig- 
inally the  final  was  neutralized,  but  this  had  no 
effect  so  the  neutralizing  circuit  was  removed 
in  the  interests  of  simplicity;  the  rig  is  complex 
enough  anyhow! 

The  plate  tank  is  a  capacitance-loaded  quar- 
ter-wave line.  Its  dimensions  are  not  particular- 
ly critical  as  the  tuning  capacitor  has  a  wide 
range.  If  it  should  tune  too  low,  use  less 
capacitance;  if  resonance  is  too  high,  use 
more.  However,  if  you  follow  the  dimensions 
within  a  half  inch  or  so  you  should  have  no 
trouble. 

In  the  audio  circuitry,  the  I2AX7  is  a  con- 
ventional amplifier  using  contact-potential  bias 
across  the  4.7-megohm  grid  resistor  for  its 
first  half,  and  cathode  bias  in  the  second  stage. 
It  drives  the  12AU7  cathode  follower,  which 
provides  a  low-impedance  source  for  the  clip- 
per. 

The  12AL5  clipper  acts  just  like  a  resistor 
in  the  line  so  long  as  the  instantaneous  audio 
signal  voltage  is  less  than  the  voltage  applied 
to  its  plates,  since  both  diodes  are  conducting. 
However,  if  the  audio  voltage  goes  higher  than 
the  plate  voltage,  the  diodes  cut  off  and  limit 
the  output  voltage  to  the  plate-voltage  value. 
By  selecting  the  plate  voltage  (through  adjust- 
ment of  R2)  to  be  just  equal  to  the  voltage 
which  will  produce  100-percent  modulation, 
overmodulation   becomes  impossible.   This,   in 
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turn,  allows  Rl  to  be  turned  up  for  'louder 
audio  without  attendant  splatter, 

Because  the  clipping  process  generates  audio 
harmonics  which  in  themselves  would  create 
splatter,  the  clipper  output  goes  through  a 
filter  composed  of  the  choke  and  the  two  270- 
mmfd  capacitors.  Any  other  filter  design  could 
be  used  but  this  is  the  cheapest  and  simplest 
we  have  found  yet,  and  does  a  highly  adequate 
job. 

The  second  half  of  the  12AU7  used  for  the 
cathode  follower  is  a  "cathodyne"  phase  split- 
ter. With  equal-valve  resistors  in  the  plate  and 
the  cathode,  it  produces  output  voltages  equal 
in  amplitude  but  180  decrees  out  of  phase  with 
each  other.  Voltage  gain  of  this  circuit  is 
slightly  less  than  one  in  either  channel,  so  that 
an  intermediate  amplifier  is  necessary  to  bring 
the  audio  up  to  a  level  capable  of  driving  the 
807*s  to  60  watts  output.  Both  the  inter- 
mediate 12AU7  amplifier  and  the  807  stages 
are  conventional  push-pull  audio  amps. 

The  bias  network  in  the  807  grid  circuit  al- 
lows operating  bias  to  be  selected  for  50  ma 
resting  plate  current,  while  the  relay  associated 
with  this  puts  90  volts  on  the  grids  during 
standby  to  reduce  power  drain  by  cutting  off 
the  tubes.  The  other  speech  stages  operate  at 
all  times. 

The  meter  circuit  may  look  a  bit  unusual;  it 
allows  use  of  standard-value  resistors  as 
"shunts."  The  0-1  ma  meter  and  the  1200-ohm 
resistor  in  series  with  it  form  a  voltmeter  with 
1,2  volts  full-scale  reading.  The  "shunt"  re- 
sistors in  the  metered  circuits  develop  a  voltage 
across  them  proportional  to  current  flow;  thus 
the  120-ohm  Ig  "shunt"  develops  1.2  volts 
when  10  ma  of  current  is  flowing,  while  the 
3.3-ohm  Ip  and  Mod  "shunts"  develop  L2 
volts  with  365  ma  of  current. 

The  meter  movement  is  some  1600  volts 
positive  to  ground  when  measuring  modulator 
plate  current,  but  no  trouble  has  resulted  even 
though  the  case  is  shielded.  The  only  trouble 
at  all  in  the  meter  circuit  has  been  the  arc-over 
between  switch  contacts  already  mentioned, 
and  this  can  easily  be  cured  by  interchanging 
Ig  and  Mod  positions  on  the  switch, 

As  mentioned  earlier,  this  rig  was  designed 
for  mobile  use  in  conjunction  with  a  power- 
supply  originally    installed  for  a  Swan  mono- 
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5894  final  grid  circuit. 

bander,  which  provided  600  volts,  275  volts, 
+  12  for  filaments,  and  —90  bias.  Actual  voltage 
requirements  can  differ  quite  a  bit  from  this, 
however.  High  voltage  can  be  reduced  as 
low  as  500  without  appreciable  drop  in  out- 
put, and  "low  HV"  can  be  anywhere  be- 
tween 250  and  400  (although  at  400  volts, 
the  value  of  the  VR-tube  dropping  resistor 
probably  would  need  to  be  increased;  more 
than  150  ma  would  flow  through  the  30-ma 
tubes!).  For  home-station  use  the  only  prob- 
lem would  be  the  +  12-volt  supply  neces- 
sary for  the  relays;  we  solved  it  by  building 
up  a  small  relay  power  supply  separate  from 
the  filament  supply  line  and  running  the 
filaments  on  ac. 

If  you  don't  happen  to  have  a  5894  around 
the  house,  there's  no  reason  why  an  829B 
couldn't  be  used  at  approximately  the  same 
power  level.  Output  would  be  a  bit  less,  but 
the  difference  probably  would  never  be  noticed 
at  the  far  end-  Similarly,  a  6CX8  can  be  used 
instead  of  the  6EB8  oscillator-doubler,  but  no 
substitution  for  the  6360*s  is  recommended. 
In  the  audio,  the  12AX7  and  12AU7  tubes 
are  so  readily  available  that  no  substitution 
should  be  necessary.  If  you  can't  find  a  12AL5, 
you  can  use  a  6AL5  with  a  dropping  resistor 
in  its  filament  circuit.  Instead  of  807's,  either 
1625*s  (if  you  can  find  or  make  sockets)  or 
6146*5  could  be  employed.  If  youll  be  satisfied 
with  80  percent  modulation,  2E26's  might  be 
used.  Any  of  these  changes  in  modulator  tubes, 
however,  might  require  quite  a  bit  of  change 
in  modulator  screen  and  bias  voltages,  as  well 
as  transformer  primary  impedance.  Try  them 

at  your  own  risk* 

And  in  the  meantime,  whenever  the  band 
is  open  to  Oklahoma  or  vicinity,  keep  an  ear 
cocked  for  W5PPE  around  144.010.  He'll  be 
using  this  rig— unless  we  come  up  with  a 
better  one  in  the  meantime,  but  from  the  per- 
formance of  this  one,  that's  not  very  likely! 

. .  .  W5PPE,  K5JKX 
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George    Thurston    W4MLE 
2116    Gibbs    Drive 
Tallahassee,    Florida 


More  on  that  Simple 

TR  Switch 


So  much  interest  has  been  shown  in  the 
author's  article  in  May  1963  73  on  a  simple 
T/R  switch  that  it  seems  to  justify  a  few  fur- 
ther notes  on  theory  and  operation  for  those 
who  are  using  the  switch, 

First,  a  correction  is  in  order.  The  value  of 
the  cathode  resistor  is  25  ohms,  one-half  watt 
—not  "25W"  as  was  shown  in  the  diagram.  How- 
ever, this  value  is  not  critical  and  anything 
up  to  about  150  or  200  ohms  should  work 
well. 

Theory 

An  appreciation  of  the  theory  of  operation 
of  this  hand>  little  device  will  give  some  in- 
sights into  possible  adaptations  and  modifica- 
tions. 

Rf  energy  from  the  transmission  line  is 
picked  up  capacitively  and  fed  to  the  cathode 
of  the  T/R  switch.  This  rf  voltage  appears 
across  the  relatively  high  cathode  impedance 
formed  by  the  rf  choke  and  the  resistor.  And 
the  voltage  drop  appears  at  the  grid  of  the 
tube. 

Small  voltages,  such  as  those  received  from 
distant  stations,  are  amplified  in  the  switch  as 
a  class  A  amplifier,  and  fed  to  the  receiver 
by  capacity  coupling  to  the  plate  of  the  T/R 
tube. 


I2AT7 


^  IP  R3 


■90- tOO  V 


40  MF 
-  200  V. 


RG      I 


Place  .001  ceramic  capacitor  between  plote- 
re  connection  and   lN34's. 


However,  when  the  local  transmitter  is  on, 
a  large  rf  voltage  appears  at  the  gi  id,  causing 
grid  current  to  flow  through  the  high  value 
grid  leak  resistor.  This  produces  enough  grid 
leak  bias  (several  volts)  to  shut  off  plate 
current  flow  in  the  T/R  tube  altogether.  In 
this  condition,  the  tube  is  a  very  poor  ampli- 
fier, and  very  little  of  the  transmitter  output 
gets  to  the  receiver— much  too  small  an 
amount  to  do  any  harm.  If  reverse-polarity 
diodes  are  used  across  the  switch  output,  this 
output  voltage  is  clamped  to  a  fraction  of  a 
volt,  even  in  the  event  of  a  circuit  failure  of 
some  kind.  The  capacitor  paralleling  the  grid 
leak  resistor  is  a  "filter",  which  smooths  the 
rectified  rf  to  a  steady  dc  bias.  However,  the 
time  constant  is  short  enough  to  "open  up" 
the  switch  instantly  when  the  transmitter  is 
turned  off. 

Further  receiver  protection  is  offered  by  the 
high  impedance  output  of  the  switch,  This  is 
capacity-coupled  into  the  low-impedance  input 
to  the  receiver— a  very  inefficient  arrangement 
for  transmitting   damaging   amounts   of   rf   to 

the  receiver. 

QRO 

Now,  with  all  this  in  mind,  it  is  obvious 
that  a  single  dual-triode  such  as  a  12AT7 
should  handle  the  duty  for  a  full  kw  or  more* 

The  cathode  input  to  the  switch  presents  a 
relatively  high  impedance  to  the  low-impe- 
dance (50  to  100  ohms)  transmission  line. 
Therefore,  very  little  rf  power  is  absorbed 
by  the  switch  from  the  feedline  and  most  of 
this  current  flows  through  the  cathode  resistor 
and  choke. 

In  actual  practice,  a  single  12 ATT  has  been 
handling  a  fidl  kw  at  W4MLE  for  nearly  a 
year.  The  only  breakdown  was  a  filament  burn* 
out. 

A  precaution  in  switches  for  high  power  rigs 
might  be  the  use  of  a  fairly  heavy  rf  choke 
in  the  cathode,  and  a  one-watt  resistor,  In 
the  author's  several  models  of  this  switch,  re- 
ceiving type  100  ma  rf  chokes  of  2.5  to  10 
mh   were   used    with    one-watt   resistors   with 
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only  one  failure.  That  was  a  resistor  which 
went  lip  in  smoke  due  to  a  wiring  error  which 
put  it  directly  across  the  feedline— in  effect, 
making  it  a  dummy  load  for  750  watts  of  rf. 

TV  I 

Shortly  before  the  previous  article  appeared 
in  print,  a  TVI  complaint  cropped  up  which 
traced  back  to  the  T/R  switch.  Operation  on 
20  meters  produced  herringbone  and  bars  on 
the  TV  set  next  door  on  channel  6, 

There  was  no  TVI  from  operation  on  any 
other  band-  And  even  the  20-meter  TVI  dis- 
appeared when  the  filament  to  the  T/R  switch 
was  turned  off. 

The  trouble  was  traced  to  the  switch  output 
to  the  station  receiver.  It  was  the  receiver 
which  radiated  TVI  generated  in  the  switch! 
It  was  cured  with  a  simple  trap  between  the 
switch  and  the  receiver  line. 

The  TVI  was  not  produced  by  the  IN 34 
diodes.  It  was  present  whether  they  were  in 
the  circuit  or  not. 

Power   Supply 

The  power  supply  for  this  switch  can  be 
simplified  by  using  a  resistive-input  RC  filter 
with  a  single  capacitor  if  space  is  a  prime 
consideration.  Too  little  filtering,  however, 
will  result  in  a  rough  note  on  all  received  sig- 
nals. See  Fig,  L 

SWR 

Referring  again  to  the  discussion  of  the 
theory  of  operation,  it  is  apparent  that  a  high 
VSWR  on  the  transmission  line  will  result  in 
relatively  high  rf  voltages  being  applied  to  the 
cathode  of  the  T/R  tube. 

In  a  1  kw  class  C,  CW  amplifier  feeding  a 
70-ohm  transmission  line  with  a  1:1  VSWR, 
there  will  be  a  maximum  of  about  200  to  250 
volts  across  the  transmission  line,  assuming  700 
to  750  watts  output.  Double  that  for  plate- 
modulated  AM  or  2kw  PEP  SSB. 

As  the  VSWR  increases,  however,  these 
voltage  maximums  rise  very  steeply*  A  3:1 
VSWR  should  give  peak  voltages  exceeding 
1500  (2kw  PEP)  across  the  feedline,  and 
presented  to  the  switch  input. 

This  results  in  considerable  stress  on  the 
input  capacitor  to  the  switch,  and  presents 
the  12AT7  grids  with  peak  voltages  and  cur- 
rents which  they  weren't  exactly  designed  for, 

Even  so,  there  has  been  no  indication  of 
component  failure  so  far  in  any  of  several 
such  switches  used  by  the  author,  despite 
several  instances  of  transmitter  tune-up  on 
the  wrong  antenna,  with  astronomical  VSWR 
figures  . 

.  .  .  W4MLE 
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Fig.  1 — Dimensions  and  element  spacing. 
Elements  in  opposite  plane  are  identical* 
See   Fig. 2. 
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Fig.  2 — Complete  "twist"  on  16'  test  lad- 
der. Note  uniform  16"  element  spacing  and 
line  matching  elements. 

In  some  areas  the  two  meter  band  is  a 
hodge-podge  of  vertically,  horizontally  and 
spirally  polarized  signals.  Available  antennas 
work  very  well  in  one  mode  but  always  dis- 
criminate against  others.  The  "Disguised 
Twist"  is  an  attempt  to  provide  a  single  array 
that  would  give  optimum  results  utilizing  ver- 
tical, horizontal,  clockwise  or  counter-clock- 
wise spiral  patterns.  The  pattern  is  easily 
selected  with  a  twist  of  a  knob  at  the  control 
point. 

The  antenna  was  designed  and  built  by 
Buddy  Alvernaz  W6DMN,  Dave  Mauro 
W6LXK,  and  Rudy  Stefenel  W60QW,  as  a 
joint  effort.  The  boom  is  1W  aluminum  TV 
mast,  13  ft.  long.  The  elements,  cut  to  length 
as  shown  in  Fig.  L  are  mounted  on  16" 
centers  as  shown  in  Fig,  2,  %"  aluminum  tub- 
ing from  scrapped  TV  antennas  was  used  for 
the  prototype  elements.  The  driven  elements 
are  T  matched  to  200  ohm  twin  lead  (K-200). 
Fig.  3  shows  the  matching  elements  and  their 
plexi-glass  mounting  plate  in  place  on  the 
boom.  The  K-200  feedlines  between  the 
switch  box  and  the  driven  elements  are  exact- 
ly one  half  wave  long,  as  shown  in  Fig.  4. 
When  the  antenna  is  used  to  give  a  spiral 
pattern,  these  feed  lines  are  in  parallel  with 
a  reflected  impedance  of  100  ohms.  This  is 
re-matched  to  the  200  ohm  transmission  line 
through  a  matching  stub  at  the  switch  box  as 
shown  in  Figs.  4  and  5.  In  spiral  modes  an 
extra  lA  wave  length  of  K-200  is  switched  in 
series  with  one  or  the  other  of  the  %  wave 
lines  between  the  switch  box  and  the  driven 
elements.  The  direction  of  spiral  is  deter- 
mined by  which  line  has  the  added  length. 
Again,  see  Figs.  4  and  5. 

The  switching  is  accomplished  with  three 
Jennings  RB-3  vacuum  relays.  The  switch 
box  containing  the  relays,  matching  stub  and 
lA  wave  phasing  section  (see  Fig.  5)  is 
mounted  on   the  mast   about  30"   below    the 
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HORIZONTAL 


Fig.  3— —Details  on  matching  units  and  feed 
line  mounting.  Switch  box  not  shown. 

boom,  Several  heavy  coats  of  acrylic  spray 
were  applied  to  both  the  antenna  and  switch 
box  before  they  were  finally  erected. 

The  dimensions  of  the  various  matching 
elements  were  determined  for  a  frequency  at 
the  low  end  of  the  band  through  careful  cut- 
and-try,  with  the  antenna  mounted  on  a  16 
ft,  ladder  as  shown  in  Fig,  2,  A  Bird  Model 
43  VSWR  bridge  was  used  in  this  time-con- 
suming operation.  It  is  very  important  that 
all  elements  be  carefully  matched,  with  a 
minimum  VSWR.  Mis-matching  can  cause 
some  mighty  weird  patterns. 


Fig,  4 — Switch  box  details,  showing  100 
200  ohm  matching  stub  and  phasing  sec 
Hon  with  their  associated  relays, 


MOTE    ALL    REL4TS    IN   DE  ENERGISED 

POSITION  *ZOOA 

FEED  LINE 


Fig.  5 — Switchbox  circuitry  showing  relays 
and  impedance  matching  circuits.  All  re- 
lays  are  shown   in   de-energized  position. 
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Fig.  6- — Control  box  circuit.  Relays  require 
500  ma  at  26  volts  dc.  An  inexpensive 
bakelite  wafer  switch  does  controlling. 


The  control  box,  Fig.  6,  consists  of  a  26 
vdc  power  supply  for  the  relays  and  a  four 
deck  wafer  switch  for  control  Five  switch 
positions  are  provided:  off,  horizontal,  verti- 
cal, clockwise  spiral,  counter-clockwise  spiral. 

The  "Disguised  Twist"  has  been  in  service 
for  several  months  at  the  Sidewinders  Radio 
Club  (Jennings  Radio  Mfg.  Corp),  with  some 
unexpected  results.  Generally  the  best  results 
are  with  the  twist  matched  to  the  mode  of 
the  station  being  worked.  At  times  a  flip  to 
cross  polarization  will  raise  signals  in  both 
directions.  At  other  times  and  on  the  same 
path,  a  spiral  pattern  will  give  best  reports. 
The  antenna  is  still  under  study  and  more 
dope    will    be    forthcoming    at    a    later    date. 

.  .  .  WA6LUM 


TELREX  ROTATOR-INDICATOR  SYSTEM  MODEL  TS250-RIS 

Mast  Feeds  Thru  Rotator  _^. 1    $0^000 

ALSO: 


For  Safe,  Easier,  Installation 

•  1300  IN/LBS  ROTATION  TORQUE 

•  SELF  LOCKING  BY  STURDY  WORM  GEARS 

♦  SELSYN  AZIMUTH  INDICATION 

*  ACCOMMODATES  2"  OC  MASTING 
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TS325-RIS  $325.00 

TS435-RIS  $435.00 

TS535RIS  $535.00 

TS585-RIS  S5S5.00 


•  MALLEABLE  CAST  MAST  INC  CLAMP  SUPPLIED 

•  OUTPUT  SPEED  APPROX.  1  RPM  I    0ul_?*rtoi«V 

•  WILL  FIT  INTO  OR  ONTO  A  6"  SIDED  TOWER   \ JJ^J^- TELREX    LABS, 

Write  for  FREE  PL65  Describing  Rotators  and  Antennas      ASBURY  PARK,  N J 
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'  $10.95  up 
VANGUARD 

TRANSISTORIZED  CONVERTERS 

New  series  300  with  3  VHF-UHF  transistors,  crystal - 
controlled  oscillator,  timed  R.F.  stage  and  low  noise 
mixer.  One  microvolt  sensitivity.  More  tlian  JO  high 
qualitv  parts  careful!  v  assembled  and  tested.  Measure 
only  3"  x  2W  x  2" 'Operate  at    12  volts  DC  4-5  ma. 


Available    in    the    following    modules: 


2M 


6M 


CB 

WWV 

Int'L 

CHU 
CHU 

Marine 

Aircraft 

Fire,  Police 
etc. 

CUSTOM 
MADE 


Model 

300-D 
300-E 
300T 
300-Q 

300-B 
300-C 
300-J 

300-G 

300-A 

300-H 

300*1 

30G-K 

300-L 

300-M 

(300-N4 

1300-N5 

300-P 
3G0-X 


Input  mc. 

144-148 
144445 
144446 
144-148 

50*51 
£0-54 
50-52 

14.0-14,35 

26.965-27. 25  5 

5,0 

9.040.0 

7,3 

2*3 

121422 

122423 

155-156 


Output  mc. 

50-54 
.64.6 
28-30 
14-18 

.64*6 
1448 
28-30 

1.04-35 

1.04.29 

1.0 
.6  1/6 

1.0 
1.0 

•6-1.6 

.6-1,6 
,64.6 

,64.6 


$12,95 
$12.95 
$12.95 
$12.95 

$10.95 

$10.95 
$10.95 

$10.95 

$10.95 

$11.95 

$1 1 .95 

$11.95 
$11.95 

$11.95 

$1395 
$13.95 

$13.95 


Choice  of  1   input  freq.     $14.95 
and   1  output  freq,   be- 
tween .6  mc.   and   160 
mc. 


ppd 
ppd 
ppd 
ppd 

PPd 

ppd 
ppd 

ppd 

ppd 

PPd 

ppd 

ppd 

ppd 

ppd 

PPd 
ppd 

ppd 
ppd 


All  above  converters  are  supplied  with  Motorola  type 
connectors,  For  two  SO-239  connectors  instead,  add 
75c.  N.Y.C.  residents  add  4%  sales  tax. 

MISC.   CIRCUIT   MODULES 


6  meter  nuvistor  pre-amp  .... 

CB  (27  mc.)  pre-amp 

TNS  noise  silencer  and  squelch 


$5.00 
$5.00 
$6.00 


More    modules    and    government    surplus    equipment    in 
tiur    catalog    available    for    10c    coin    or    stamps. 


HOW  GOOD  ARE  VANGUARD  CONVERTERS? 

In  a  recent  comparison  test  at  Wayne  Green's  moun- 
tain-top shack,  witnessed  by  a  group  of  hamsf  a 
VANGUARD  2  meter  converter  (300-D)  was  able  to  pull 
in  all  the  signals  heard  on  a  $100.00  converter  and 
with  practically  the  same  signal-to-noise  ratio.  An 
amazing  accomplishment  for  a  $12.95   converter! 


WHY  DO  VANGUARD  CONVERTERS  SELL 
FOR  SO  LITTLE? 

Our  devotion  to  amateur  radio  rather  than  high  profits 
is  the  reason.  Of  course  some  profit  is  necessary,  and 
this  we  accomplish  by  putting  our  12  years  of  experi- 
ence towards  efficient  manufacturing.  Printed  circuits, 
semi-automated  assembly,  and  dip  soldering  are  a 
few  examples  of  cost-cutting  techniques.  Eliminating 
a  case  and  switch  {which  you  can  easily  supply  your- 
self, if  needed)  helps  keep  the  cost  to  a  minimum, 
Also  since  we  have  no  dealers  or  distributors,  you 
save  the  30%  to  40%  markup  which  would  otherwise 
be  necessary. 

Our  constant  research  with  new  components  also 
assures  you  of  getting  the  best  performance  that  mod- 
ern technology  can  bring  at  a  price  you  can  afford, 

Vanguard    Labs. 


VANGUARD 

NUVISTOR 

CONVERTER 


Unbeatable  performance  at  an  unbeatable  price. 
Only  $10.00  ppd.!  Complete  with  6U8AT  6CW4  tubes 
ana  cho.ce  of  36  mc.  crystal  for  14-18  mc.  output  or 
49,4  mc.  crystal  for  broadcast  band  output.  Fully 
assembled  as  shown,  tested  and  guaranteed.  .1  micro* 
volt  sensitivity.  Noise  figure  2.5  db. 

Also  available  for  CB  (27   mc.)  complete  with  6U8 

and  6AU6  tubes. 


VANGUARD  LABS 


Dept.    H-2 

190-48    99th    Avenue 

Hollis,   N.   Y.    11423 
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AMATEUR   TELEVISION    is  the   EXCITING   NEW   FRONTIER 
GO  ON  THE  AIR  NOW  WITH  A  VANGUARD 

MODEL  440  TV   CAMERA 


VANGUARD   Model   440 

only   $149.95    less 
Vidicon   and    lens. 

F/1.9  lens  with  focusing 
"C"  mount — $18.95 
Type  7038  Vidicon 
Grade  A  $85.00 
Grade  B+  $75.00 
Grade  B  $60.00 
Grade  C        $35.00 


$149.95 


Note:  Grade  C  may  be  any  type 
Vidicon  new  or  used  of  our  choice. 
Guaranteed  to  give  satisfactory  serv- 
ice   for   amateur    use. 

Save  $3.95.  Camera  with  lens  and 
Grade   A   Vidicon   only   $249,95- 


The  VANGUARD  Model  432  is  built  to 
the  same  rugged  specifications  as  our 
Model  400  industrial  camera  and  is 
complete  with  self-contained  synchro- 
nizing generators*  4  mc.  video  ampli- 
fiers, power  supply,  tripod  base,  and 
TV  transmitter  with  output  in  the  436- 
450  mc.   band.   You   can   transmit   over 


short  distances  with  the  output  from 
the  camera  or  drive  a  simple  linear 
amplifier  for  any  power  you  want. 
Sensitivity  from  one  foot-candle  to 
bright  daylight  using  our  vidicon  and 
lens.  Picture  sharpness  guaranteed  to 
be  equal  to  the  best  capabilities  of 
any     standard     525-line     TV     receiver. 


Modular  construction  and  printed  cir- 
cuits permit  quick  replacement  and 
servicing  of  major  circuits,  Weighs  12 
lbs, — measures  approximately  8Y4"  x 
6"  x  6". 

Model  —44G-X  with  crystal -control  led 
horizontal  scan  available  for  onlv 
$20.00  more. 


Building  your  own  TV  camera?  The   following  assembled  and   tested  circuits  will   save  you   much  time   and  money. 


POWER    SUPPLY    with    tripod    plate— $28.00. 

SWEEP    and    SYNC.    GENERATOR.    Tested    and    complete 

with  tubes— $18,00* 

VIDEO    AMPLIFIER    with    MODULATOR    and    R.F.    STAGE. 

for  436-450  mc. 

Tested  and  complete  with  tubes — S22.C0. 


FOCUS  COfL  and  DEFLECTION  YOKE.  Professional  quality 
with   full   shielding   and   cosine  wound  yoke.   Complete 
with  vidicon  signal  ring  contact,  yoke  and  tube  clamp 
$36.00. 

More   parts  available — send    10c  for  complete  catalog. 


VANGUARD 

TRANS- 
MITTERS 


VANGUARD 

TRANS- 
CEIVERS 


f5  watts  input.  Complete  with  6AU8  tube  and 
CB      channel  9  crystal.  Price  $6.00. 

&     1 100-150  mw,   input.  4  crystal  positions  (3   CB 
I  Q/^  I  crystal  included).  3  transistors  and  modulator 
[for  carbon  mike  input.  Price  $14.98, 

f5  watts  input-  Complete  with  6AU8  tube  and 
50,5  mc,  crystal.  Price  $6.00. 

6M   ]  150  mw.  input,  4  crystal  positions  (1  at  50.5 
mc.    included).    3    transistors    and    modulator 
Ifor  carbon  mike  input.  Price  $14.98. 

Note:   Modulators   for  5    watt   transmitters  only   S6.5Q. 
Complete  with  12AU7  and  6AQS  tubes* 

Transistorized  transmitters  operate  on  12  volts  D.C. 
Tube  type  transmitters  require  approximately  250  volts 
D.C.  plus  6.3  volts  for  the  filaments. 


C  B 

& 

10M 


6M 


MARK  1 — 6  transistors.  Superregenerative  re- 
ceiver, 100-150  mw,  transmitter  with  4  crystal 
positions.  $59.98 

MARK  2—10  transistors  and  1  diode.  Crystal* 
controlled  superhet  receiver  and  100-150  mw. 
transmitter  with  4  crystal  positions.  $79.98 

MARK  3— Same  as  MARK  1  except  50-54  mc. 
$69.98 


I  MAR 
l$79. 


MARK  4 — Same  as  MARK  2  except  50-54  mc. 
98 


All  transceivers  are  complete  as  shown  and  include  S 
size  "D"  batteries,  center-loaded  antenna,  and  one  set 
of  crystals  of  our  choice.   Extra  crystals   $3.00  each. 


For  prompt  shipment  please  include  postal  money  order  or  cashier's  check*  COD  s  must 
include  20%  deposit.  N.Y.C.  residents  add  4%  sales  tax.  Include  sufficient  postage  for  all 
items  except  converters  and  circuit  modules  which  are  postpaid. 


VANGUARD   LABS 


Dept.    H-2 

190-48    99th   Avenue 
Hollis,    N.    Y.    T1423 
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Jon   Butler  WA41NJ 
1612    South    22nd    Str. 
Arlington  2,  Vq. 


he  Backward  Upsidedown 

Halo 


I  had  just  made  a  purchase  at  the  friendly 
neighborhood  radio  store  and  was  returning 
to  my  car,  when  a  little  red  Volkswagen 
squeezed  into  a  parking  space  adjacent  to 
mine.  As  I  was  edging  my  way  into  the  dri- 
ver's seat,  being  careful  to  avoid  a  collision 
between  my  door  and  the  Little  red  Volks- 
wagen, the  driver  of  said  same  car  was  eying 
my  halo.  After  several  minutes  of  maneuver- 
ing, I  managed  to  shoot  through— all  this  ob- 
livious to  my  preoccupied  friend.  I  slammed 
the  door  a  little  harder  than  usual.  Apparently 
I  broke  the  trance,  because  he  yelled  over, 
"Hey,  buddy,  didya  know  your  halo's  turned 
around?" 

Yes,  I  know.  It  keeps  the  capacity-  .  /* 
Not  only  that,  it's  upside-down.  What  are 
ya,  some  kinda  nut?  What  kinda  SWR  do  ya 
have  anyway?" 


iv 
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r       HALO 
^TERMINALS 


Fig    I 

Parts    List 
d     75    mmfd    variable;    Hammarluntl    APC-7S 
Ca — 50  mmfd   variable;   Hammarlund   APC-SO 
La — 3  turns  wound  around   La    (close  spaced) 
L* — 9Vz    turns  of  #10  or  #fl    wire   wound  on  a    H"  form. 

Coil  length  2H" 
Ji—  SO-239 

Well?  what  do  you  say?  After  many  frus- 
trating hours  of  making  and  adjusting  quarter- 
wave  feeds  and  autocoils,  halo  right  side  up 
and  upside-down,  I  was  ready  to  say  yes  to 
his  first  question.  I  grudgingly  admitted  that 
my  SWR  was  about  3  to  L  Certainly  this 
didn't  convince  him  of  my  sanity.  Then  and 
there  I  decided  to  start  all  over  and  try  some- 
thing new  in  the  line  of  halo  matching.  Not 
only  did  I  want  a  decent  SWR,  but  also,  I 
wanted  a  match  which  was  adjustable— easily 
adjustable.  This  means  no  more  settings  which 
looked  perfect  until  you  stepped  five  feet 
away!  And  thirdly,  I  wanted  a  system  which 
would  fit  into  a  compact  container.  With  the 
fact  in  mind  that  anything  I  did  to  the  halo 
would  be  an  improvement,  I  left  my  friend 
mumbling  to  himself  something  about  "what 


this  world  was  coming  to,"  returned  home,  and 
started  digging  into  the  junkbox.  Here  is  the 
result. 

The  Matching  System 
The  matching  system  is  made  up  of  two 
tuned  circuits  link  coupled  to  each  other.  One 
tuned  circuit  is  in  series  with  the  50  ohm  feed- 
line  and  controls  the  amount  of  coupling.  The 
other  is  in  parallel  with  the  halo  and  deter- 
mines the  operating  frequency.  Rf  is  tapped 
off  this  second  tuned  circuit  and  fed  to  the 
halo.  This  arrangement  matches  the  two  im- 
pedances and  effects  an  unbalanced-to- 
balanced  match  as  well.  Because  the  input  of 
the  matching  system  is  a  tuned  circuit  the 
length  of  the  feedline  is  not  important,  as  it 
is  in  a  quarter-wave  matching  system. 

Construction 
The  unit  is  enclosed  in  a  4K"  x  2W  x  2U" 
minibox  chassis.  A  larger  chassis  can  be  used  if 
more  room  is  desired. 


5UMCIUQ 

l.*v;ii.ir 


Iffi      Sw 


Ftawr 


To  mount  the  minibox  the  halo  must  be 
flipped  over,  so  that  the  driven  element  is  on 
top.  W  is  sawed  off  the  top  of  the  halo  mast 
to  allow  clearance  for  the  SO-239  antenna 
jack.  Incidentally,  the  halo  operates  just  as 
efficiently  upside-down  as  right-side-up.  The 
minibox  case  is  supported  by  the  higher  of 
the  two  halo-mast  bolts.  J3i**  on  each  side  of 
the  hole  for  this  bolt  are  X"  dia.  holes  which 
pass  the  feed-bolts.  Large  fiber  washers  are 
used  to  separate  the  feed-bolt  nut  from  the 
chassis. 

Ground  lugs  mounted  on  each  feed-bolt  pro- 
vide a  means  of  connecting  the  halo  to  the 
taps.  Small  alii  gator  clips  are  used  as  taps  for 
the  coil. 

CI  and  C2  are  not  particularly  critical,  and 
many  capacitors  of  nearly  the  same  value  may 
be  substituted.  It  is  important,  however,  that 
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both  stator  and  rotor  plates  of  C2  be  above 
ground.  The  APC  capacitors  recommended 
in  the  parts  list  are  tuned  with  a  screwdriver. 
They  will  serve  the  purpose  nicely  since,  once 
set,  it  is  unlikely  that  they  will  be  tuned  again. 


S,W,R,     V*     F»£  QUENCH 


SWR 


Ml  S        90,*       MA        50-6 
FREQUENCY    (Mts) 


6Q9       510 


Note    Dots  ae  present  *ctu4L 
$,w,r.  takem  at  the 

RESPECTIVE    FREQUENCIES 


Operation 
With  an  SWR  bridge  in  the  feed  line,  posi- 
tion the  taps  of  L2  so  that  they  are  2  turns 
each  side  of  center.  Place  the  cover  on  the 
minibox,  and  adjust  Ct  and  C2  for  the  lowest 
SWR*  Since  tuning  one  will  affect  the  other, 
first  tune  Clf  then  C2?  then  C1?  etc.  Repeat 
this  procedure,  if  necessary,  changing  the  tap 
settings  each  time.  At  the  resonant  frequen- 
cy of  the  halo  (50,25  mc  in  my  case)  the 
SWR  is  very  near  1:1.  Fig.  2  shows  how  the 
SWR  varies  across  the  first  megacycle  of  six 
meters,  A  word  of  note*  As  a  matter  of  prac- 
tice I  keep  the  halo  capacity  plates  as  far  away 
from  the  car  body  as  possible.  This  is  to  avoid 
detuning  effects.  Any  metal  near  the  capacity 
plates    will    change    their    capacity    and    thus 


the  operating  frequency.  This  method  is  quite 
the  opposite  to  the  conventional  method 
(having  the  ring  extend  forward).  I  have 
found  that  on  my  car  there  is  little  difference, 
if  any;  between  the  two  positions-  If  you  want 
an  "extra  margin",  however,  the  halo  ring 
should  extend  to  the  rear.  On  some  vehicles, 
such  as  a  station  wagon,  where  the  capacity 
plates  are  less  than  a  foot  or  so  from  the  body, 
it  may  be  absolutely  necessary  to  mount  the 
halo  "backwards",  if  detuning  effects  are  to  be 
a  voided . 

Conclusion 

The  tuning  system  has  proven  to  be  quite  an 
improvement  over  past  matches.  This  was  un- 
mistakably shown  during  a  visit  to  my  former 
QTH  in  the  hilly  section  of  Northeast  Penn- 
sylvania. Stations  were  able  to  copy  me  solid- 
ly, without  interruption,  along  routes  where 
I  previously  suffered  fading  and  low  signal 
strengths  with  the  quarter  wave  match. 

Since  the  tuning  system  is  easy  to  adjust 
there  is  no  problem  if  I  want  to  operate  with 
a  1:1  SWR  on  any  other  part  of  the  band 
than  50.25  mc.  All  I  need  do  is  adjust  the 
capacity  between  the  two  capacity  plates,  re- 
tune  the  match,  and  I'm  in  business. 

The  aluminum  box  has  proven  to  be  a 
blessing  too.  All  connections,  including  the  di- 
rect connection  to  the  halo,  are  protected  from 
rain,  wind,  and  dirt.  That  means  no  corrosion. 

And  best  of  all,  I  no  longer  become  frus- 
trated when  people,  like  the  gentleman  in 
the  Volkswagen,  ask  me  what  is  the  SWR  of 
that  backward  upside-down  halo. 

.  .  .  WA4INJ 
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Here's  the  easy  way  to  experiment  on  VII F. 

Build  an  effective  cheap  IHF  front  end  in  half  an  hour. 


F  Mixers 


Bill  Hoisington  K1CLL 
Peterborough,   N.  H, 


Introduction 

In  some  of  our  notes  on  frequency  mul- 
tipliers we  have  mentioned  listening  to  the 
output.  With  transistor  multipliers  this  can  be 
important.  Of  course  you  can  also  look,  or 
measure.  In  fact,  on  certain  projects  I  like  to 
do  all  three  at  once.  A  change  of  note,  a  little 
overmodulation,  a  waveshape  change,  spur- 
ious signals,  etc.*  can  be  heard  as  soon  as  they 
happen,  looked  at  on  the  scope,  and  measured 
on  a  meter. 


VHF  Detector. 

There  are  a  series  of  handv-dandv  little 
units  which  you  will  find  very  useful  for  pick- 
ing up  such  signals  including  the  desired  ones, 
and  for  watching  small  amounts  of  rf  volts 
like  from  transistor  multipliers  before  they  are 
full-grown,  1  will  describe  some  for  lower  fre- 
quencies also  because  they  will  do  things  which 
the  usual  run  of  grid  dippers  do  not,  such  as 
serve  as  mixers  or  video  detectors. 

Of  particular  interest  I  believe,  should  be 
the  400  to  500  megacycle  unit,  which  makes 
an  awfully  nice  mixer  for  the  432  band,  and 
also  for  amateur  Tee  Vee, 

General  Purpose  Untuned  Detectors 

Fig.  1  shows  a  little  gadget  of  great  utility 
around  the  shack  bench.  The  input  capacity, 
the  choke,  the  rf  bypass  C3,  and  the  dc  load, 
Rl,  should  be  of  different  values  for  different 
groups  of  frequencies  for  best  results.  In  the 
if  regions  you  can  use  ,001  rnfd  for  CL  In  the 


HF  range  3  to  30  megacycles,  use  a  7-45 
mmfd  mica  trimmer  and  from  then  on  up 
use  a  small  .8-7  minf  one,  with  the  adjusting 
screw  end  connected  to  the  choke  rfe.  That  is, 
leave  the  smallest  amount  of  metal  connected 
to  the  test  point.  Also,  use  "pee-wee"  alligator 
clips.  C2  is  a  ground  isolating  capacitor.  Lets 
you  connect  the  gadget  across  a  plate  coil 
with  B  plus  on  it,  (Not  a  kilowatt  tho!) 
Rfc  can  be  a  Tee  Vee  peaking  coil  for  use 
on  the  if  frequencies.  I  have  even  used  an  old 
audio  transformer  secondary  when  using  this 
gadget  around  2  kc.  For  the  HF  regions 
use  a  "standard"  2.5  mh  choke.  For  the  UHF 
region  wind  your  own,  About  six  pie  sections 
of  5  turns  each  no,  34  to  36  wire  is  good,  on 
a  3e  inch  form.  Put  your  finger  on  it  once  in  a 
while  if  in  doubt.  If  that  does  anything  except 
decrease   the   output   meter,   use   more   wire! 


PEE^  WEE* 
AUGATOR   CLIPS 


DC  OUT 


RCA 

JACKS 


FiG.  I 


Fig.    1 — General   Purpose  rf  Detector 

Rl  is  not  really  needed  if  you  only  use  a 
meter  with  this  unit.  The  moment  you  want  to 
listen  though,  it  is  necessary.  Anyway,  you 
ought  to  get  familiar  with  what  makes  a  good 
AM  diode  detector-demodulator.  Around  300k 
is  good.  For  "video/'  Rl  gets  real  small. 

C3  also  depends  on  usage.  For  measuring 
you  can  even  slow  down  your  meter  action  if 
you  use  many  mfd's.  Seriously,  a  good  value 
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for  AM  voice  demodulation  is  500  to  1000 
mmfd.  You  leave  this  in  for  most  everything 
except  video-  You  might  use  as  little  as  10 
mmfd  there.  C4  is  just  an  af  coupling.  Use 
,01  for  video;  this  may  go  up.  Remember,  30 
cycles?  So,  enough  on  this  one.  You  can  see 
there  is  quite  a  lot  to  even  the  simplest  gad- 
get, if  you  want  to  cover  the  foul  lines  as  well 
as  left  field. 

VHF   Tuned    Detectors   and   Mixers 

This  section,  like  the  preceding  one,  will 
be  kept  short,  as  the  main  interest  is  consider- 
ed to  be  in  the  400  megacycle  region,  where 
low-cost,  easily  handled,  good  tuning,  working 
units  are  not  too  well  known  as  yet. 

Fig,  2  shows  the  essential  details,  A  unit 
useful  from  6  to  2  meters  is  shown  first  mainly 
for  description  purposes,  although  when  a 
special  frequency  detector  or  mixer  is  needed 
for  VHF  it  is  very  nice  to  have  one  handy. 
Some  interesting  experiments  can  also  be  done 
on  wire  wound  coils  versus  "helix"  coils. 

The  box,  not  quite  yet  a  trough  line,  is 
made  of  standard  (for  this  experimenter)  cop- 
per-clad bakelite,  and  can  be  fitted  with  a 
top  cover  which  does  not  change  results  much 
except  to  cut  down  rf  leakage.  All  if  and  if 
components  are  kept  inside  and  shielded, 
with  feed-through  and  leakage  in  mind. 
There  are  two  types  of  leakage  involved;  the 
first  concerning  the  rf  under  investigation. 
When  magnetic  or  voltage  probes  are  used  on 
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Fig.    2 — Side   View,   VHF   Detectors 
Fig.   2B — Top  view 


the  input  jacks  for  circuit,  antenna,  harmonic 
or  parasitic  energy  checking,  etc.,  it  is  neces- 
sary to  avoid  direct  coupling  into  LI  itself. 
Otherwise  the  probe  in  use  will  not  be  able  to 
tell  the  proper  story  about  what  is  going  on. 
Also,  antenna  experiments  are  often  run  with 
long  cables  so  it  is  of  considerable  interest  to 
avoid  direct  pick-up,  even  of  weak  signals 
(and  ignition)  on  LL 
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Fig.   3 — if  Output  Circuit 

The  second  leakage  is  of  course  at  if.  Note 
the  very  simple  arrangement  to  prevent  this. 
The  blocking,  or  rf  bypass  capacitor  C4  is  built 
into  the  crystal  holder  (it  actually  is  the  crys- 
tal holder)  and  is  on  the  inside  of  the  box 
and  close  to  the  output  jack.  The  capacity  of 
this  unit  is  of  some  interest  as  it  forms  part  of 
the  tuned  if  output  transformer.  A  word  here 
about  crystal  mixers.  Every  time  1  have  used 
the  circuit  of  Fig,  2  it  has  worked  right  away. 
Refinements  can  be  added  or  a  strictly  fixed- 
tuned  converter  can  be  used,  but  this  unit 
can  be  made  to  do  almost  anything  in  the 
VHF-UHF  mixer  line,  especially  as  a  tunable 
front  end, 

C4  also  serves  as  a  dc  bypass  capacitor 
when  a  meter  is  plugged  into  J3  for  measuring 
purposes,  although  you  may  add  more  capac- 
ity to  C4  if  you  use  the  unit  for  dc  only. 

Note  that  several  circuits  can  be  plugged 
into  J3.  The  dc  crystal  current  is  present,  for 
metering.  Different  if s  can  be  plugged  in,  as 
needed,  outboard  if  p re-amps  can  be  tested, 
etc.  Fig,  3  shows  a  "crystal -if  output  box" 
which  is  very  handy,  PI  plugs  directly  into 
J3  of  Fig,  2,  Gl  should  be  large  enough  to 
tune  LI  to  the  if,  including  the  capacity  of 
C4,  and  the  jack  and  plug,  C2  and  C3  may 
be  ,01.  Rl  is  "what  suits  the  particular  crys- 
tal" and  the  excitation  used.  I  have  generally 
found  this  to  be  between  IK  and  3K, 

Caution!  When  using  high  if,  such  as  52- 
53  megacycles  (my  old  favorite  broad-band 
ASB-7),  PI  and  J3  leads  must  be  kept  real 
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400-500  mc  detector-mixer  at  top.  IF  output  at  bottom. 


short.  50  megacycle  circuits  do  not  like  to  be 
tuned  through  long  leads-  You  will  be  baffled 
by  the  most  peculiar  sort  of  mushy,  backward, 
(just  plain  lousy)  tuning  you  ever  saw.  Like 
when  you  have  a  FB  capacitor  with  a  couple 
of  good  clip  leads  about  four  or  five  inches 
long,  and  it  works  fine  on  tuning  coils  around 
5  to  10  megacycles,  but  up  on  6  meters  it 
just  goes  Blah!  Of  course  you  can  build  the 
if  output  circuit  in  another  box  right  along- 
side of  the  Fig.  2  box. 

You  may  not  like  all  this  experimentation 
at  every  step,  but  if  you  do  go  through  with  it 
you  will  learn  same  practical  matters  about 
VHF  and  UHF  detectors  and  mixers!  We  are 
actually  not  getting  into  the  theory  of  mixing 
at  all.  This  really  gets  deep  if  you  do  delve 
into  it.  I  have  several  large  books  (one  at 
$12,50  on  this  one  subject  alone- 
Just  for  fun,  and  to  check  a  crystal  nrxer 
on  HF  which  I  don't  seem  to  recall  having 
done  before,  I  put  into  the  box  of  Fig.  2  a 
32  turn  coil  of  16  turns  to  the  inch  airwound, 
for  LI,  tuned  by  a  50  mmfd  capacitor  for  C3. 
It  tuned  from  12  megacycles  to  35  megacy- 
cles and  sure  pulled  in  20,  15,  and  10  meter 
amateur   stations    (and   a   lot   extra   as   well) 


using  a  signal  generator  for  the  local  oscilla- 
tor, plugged  into  J 2. 

The  if  was  tuned  to  3.49  megacycles  and 
used  the  circuit  of  Fig,  3  with  two  inches  of 
32  turns-per-inch  if  coil  tuned  with  about  140 
mmfd  for  CL 

Incident!}7,  C4  in  Fig,  2  was  tested  to  be  75 
mmfd.  That  is,  with  a  somewhat  loose  brass 
plate  for  the  crystal  holder-output  capacitor 
asembly.  Two  layers  of  sticky  Teflon  tape 
were  used  for  the  insulator  of  C4. 

With  11  turns  of  6  turns-per-inch  airwound 
coil  for  LI  of  Fig.  2,  the  circuit  tunes  to  6 
meters.  With  4  inches  of  straight  copper  wire 
for  LI  it  times  from  75  to  200  megacycles, 
still  using  the  50  mmfd  capacitor.  Now  watch! 
Just  taking  out  the  straight  heavy  wire  and 
putting  in  copper  strap  (also  4  inches  long) 
in  its  place,  changed  the  tuning  range  to  80 
to  250  megacycles.  See  also  later  paragraph 
on  "Helix"  coils. 

Putting  in  a  small  Johnson  type  9  mmfd 
capacitor,  the  same  circuit  tunes  from  165  to 
285  megacycles  using  a  5/4  inch  strap  1  inch 
wide.  Putting  a  top  cover  on  the  box,  the 
range  went  to  over  300  megacycles  but  did 
not   change  power  much.    Use   top   cover  for 
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Fig,    4 — 400    to    500    mc    Detector-Tuner- 
Mixer 

maximum  shielding,  I  guess. 

Now  for  wire  versus  "Helix"  coils.  Of 
course,  a  Helix  Coil  sounds  a  lot  more  impres- 
sive than  a  strap  coil  Suit  yourself.  The  cir- 
cuit of  Fig.  2  lends  itself  well  to  this  check. 
LI  has  only  two  major  connections,  except 
for  CI  and  C2  which  are  easily  soldered  on. 
As  an  alternative,  J2  (or  Jl  also,  see  also  the 
UHF  tuners)  may  feed  a  loop  coupling  to 
LL  In  fact,  for  best  tuning  range,  use  coupl- 
ing loops.  See  Fig.  4,  As  an  example  of  wire 
versus  strap,  LI  was  made  of  three  turns  of 
heavy  copper  wire,  no.  14,  and  tuned  120  to 
210  megacycles  using  the  Johnson  9  plate 
capacitor  9*mmfd5  with  a  box  3K  inches  long 
by  3  wide  by  3  deep.  Just  changing  to  three 
turns  of  )i  inch  copper  Strap  makes  the  tuning 
range  from  160  to  280,  with  the  220  band 
right  in  the  middle  of  the  range,  The  copper 
strap  coil  is  about  9/16  O.D,  and  is  about  an 
inch  long,  with  some  3/16  spacing  between 
turns.  It  is  air  supported  and  there  are  about 
Js-inch  straight  copper  straps  as  leads  on  each 
end. 

And  Now  For  432 

There  have  been  quite  a  few  circuits  shown 
for  400  megacycles,  Some  of  them  show  vari- 
ous kinds  of  small  coils,  loops,  and  what  have 
you— attached  to  a  crystal  mixer,  in  one  way 
or  another.  Plenty  of  tube  mixers  have  also 
been  described,  but  here  we  will  concentrate 
on  crystal  diodes  since  they  are  simple  and  ef- 
fective. At  any  rate,  my  thought  here  was  to 
make  up  a  tuned  rf  detector  that  would  serve 


also  as  a  mixer,  be  sure-fire  and  fool-proof, 
and  be  low  in  time  and  cost  demands.  I  have 
already  made  one  that  works  FB  as  mention- 
ed above,  but  is  a  coaxial  unit. 

Fig.  4  shows  the  result  of  this  easier-to- 
make  trough-line  venture.  It  tunes  from  under 
400  to  over  500  and  covers  RADAR,  ama- 
teurs, RADAR,  mobile  and  CR  bands 
(UHF),  and  takes  in  the  first  few  UHF  Tee 
Vee  channels.  It  works  FR  as  an  rf  power 
detector  and  also  as  a  mixer,  notvy  but  it  has 
been  a  battle  to  get  the  latter  fool-proof.  First, 
as  a  detector.  No  trouble  here.  Again,  the  in- 
fluence of  the  wide  strap  for  LI.  Using  a  one 
inch  wide  strap  for  LI  pushed  the  frequency 
quite  a  way  up  and  increased  the  Q.  Using 
a  regular  "store-bought**  tuning  capacitor 
for  C3,  a  Johnson  5  plate  type  (I  believe  it  is 
about  9  mmfd  at  maximum)  it  tunes  excel- 
lently, going  from  under  400  to  over  500  meg- 
acycles. It  pulls  in  Radar  (of  course)  with 
only  an  af  amplifier  plugged  into  the  output 
jack.  It  works  a  meter  FR,  showing  several 
volts  dc  from  a  small  transistor  UHF  signal 
generator.  (What's  that?  you  want  one  of 
those  too?  OK,  but  later) , 

The  position  of  the  two  input  jacks  and 
their  taps  on  the  main  tuning  strap,  Fig,  4, 
was  carefully  tested.  Re  careful  on  this!  A 
small  loop  of  wire  at  L2,  grounded  at  one  end 
and  terminated  by  an  open  jack  resonates 
right  in  the  middle  of  the  band.  (See  also 
later.)  (About  variable  coupling  loops.)  As 
a  mixer  it  handles  very  well  also.  With  atten- 
tion to  the  antenna  and  oscillator  couplings 
and  my  old  favorite  broadband  if  hooked  on- 
to the  output,  that  is.  This  is  an  ASR-7  using 
55  megacycle  if  for  the  first  section,  then 
changing  to  15  megacycles.  It  was  built  by 
G.E.  during  WW2  and  still  works  good.  Using 
a  transistor  local  oscillator  tuning  450  to  550 
megacycles,  the  ensemble  makes  a  very  inter- 
esting tunable  receiver  for  the  range  390  to 
over  500  megacycles.  If  you  want  one  I  I  did. 

An  interesting  item  concerns  loading  with 
the  two  inputs  variable  as  shown  in  Fig. 
4,  A  signal  on  Jl  produces  3  volts  dc  out  of 
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Fig.    5— Coax  Coupling    Loop  detail 

Fig.  6 — Phone  Jack  Variable  Coupling  detail 
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J3.  That  is,  when  the  J2  loop  L3  is  decoupled 
See  also  Fig.  5,  When  a  resistor  is  placed 
across  J2's  output  cable  and  L3  is  coupled  into 
the  magnetic  field  of  LI,  the  output  voltage 
drops  to  IJ2  volts.  A  matched  432  megacycle 
antenna  has  the  same  effect.  As  a  mixer,  the 
two  variable  coupling  loops  work  like  little 
charms  With  the  set  up  I  tested.  The  oscil- 
lator loop  needed  to  be  only  about  24  coupled, 
that  is,  at  about  45  degrees.  One  tiling  was 
sure,  you  could  now  maximize  the  antenna 
and  the  oscillator  injection  coupling.  This  was 
using  a  tuned  transistor  local  oscillator. 

Antennas  get  to  be  a  problem  with  100  meg- 
acycle tuning  range.  Such  things  as  log- 
periodic  antennas  do  exist,  of  course,  but  as 
an  amateur  DX  fanatic  I  like  a  narrow  band 
high-gain  job.  Take  your  choice.  Using  an 
indoor  dipole,  several  very  loud  450-470  mega- 
cycle stations  were  heard— probably  in  the 
mobile,  business,  or  UHF  CB  bands.  My  main 
interest  is,  of  course,  on  432  for  good  old 
DX,  when  and  if!  For  ATV  this  unit  should 
be  very  FB.  Bandwidth  can  be  adjusted,  an- 
tennas matched,  video  and  sound  outputs 
tuned  up,  etc.  That,  of  course,  is  still  another 
story.  We  do  have  also  a  good  strong  power 
oscillator  for  440  (see  73  Mag.).  These  two 
should    be    ideal    tor    good    power    on    ATV, 

Some    details    now    on    the    two    valuable 
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coupling  methods.  Mechanical,  mostly.  Fig.  5 
shows  one  method  of  obtaining  variable  loop 
coupling.  A  one  inch  section  of  %  inch  copper 
tubing  is  drilled  out  for  a  6/32  thumb  screw 
and  a  brass  nut  is  soldered  onto  it.  A  two  inch 
long  piece  of  lA  inch  copper  tubing  is  prepared 
with  RG58/u  inside,  first  removing  the  black 
cover.  Feed  it  into  the  ii  inch  tubing  and 
remove  about  two  inches  of  the  tinned  cop- 
per  brain.  The  insulated  center  wire  comes 
out  of  the  ?i  inch  tubing  just  inside  the  rear 
wall  of  the  box  of  Fig,  4,  It  forms  a  loop 
roughly  %  inch  long  by  about  %  wide,  and 
should  turn  freely  in  the  space  between  LI  and 
the  inside  of  the  box.  From  tests,  this  loop 
could  be  even  smaller, 

The  second  method  tried  goes  quicker  and 
works  the  same.  Suit  yourself.  A  phono  jack, 
single  mount  type,  is  prepared  by  filing 
a  slight  fiat  on  the  tip  of  the  thread.  See  Fig, 
6,  This  serves  to  solder  the  ground  return 
side  of  a  loop.  See  also  Fig.  4  again.  A  phono 
jack  nut  is  soldered  to  the  inside  of  the  box 
wall,  over  a  XA  inch  hole  in  the  same  wall. 
Another  phono  jack  nut  has  a  heavy  wire 
loop  soldered  around  it  to  form  a  handle  for 
using  it  as  a  locking  nut  on  the  outside  of 
the  same  box  wall.  See  Fig,  7.  The  whole 
shebang  is  shown  in  Fig,  8.  Looks  kinda 
crude  but  works  like  a  charm.  Where  can 
you  buy  one  like  it  for  432?  You  have  to  file 
everything  nice  and  flat  on  that  assembly,  by 
the  way,  or  you  can't  get  both  nuts  on  and 
working  right. 

Conclusion 

A  series  of  tuned  rf  dectectors  and  mixers 
has  been  described,  with  particular  emphasis 
and  detail  on  a  practical  432  megacycle  tuned 
crystal  mixer.  This  mixer  can  form  the  heart  of 
a  low  cost  432  receiver. 

.  K1CLL 
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SB-1MB   mobile  mount — new 

8.95 
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89.00 
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Hammarlund  HQ-170  receiver 

199.00 

SBE  carrying  case — new 

24.95 

Harvey  Wells  R-9  receiver 

49.00 

SBE  1LA  linear — new 

179.00 
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Jim   Kennedy    K6MI0 
2816   E.    Norwich 
Fresno,    Calif, 


UHF  Signa 
Generator 


If  operators  on  our  sparsely  populated  UHF 
hands  were  obliged  to  wait  for  the  appearance 
of  an  air  signal  on  the  band  in  order  to  align 
a  converter  or  tune  up  a  preamp  many  would 
probably  grow  long  grey  beards  (apologies  to 
Sam  Harris)  before  the  converter  or  preamp 
was  ready  to  go. 


Front  view  of  signal  generator. 

Having  worn  out  several  razor  blades  over 
this  problem  myself,  I  set  out  to  seek  a  solution 
to  the  problem. 

Investigation  revealed  four  possible  solu- 
tions: buy  an  electric  shaver,  convince  more 
hams  to  build  UHF  transmitters,  quit  ham 
radio  forever  (again?),  or  build  a  signal  gen- 
erator* 

AH  of  these  were  tempting  but  the  last 
was  finally  decided  upon. 

Several  requirements  were  the  basis  for  the 
design  of  this  signal  generator:  operation  on 
both  432  mc  and  1296  mc\  high  stability  e.g.a 
crystal  control,  variable  rf  amplitude,  provision 
for  insertion  of  various  types  of  modulation, 
and  lowest  possible  cost  consistent  with  satis- 
factory operation. 

I  had  a  27.005  mc  overtone  crystal  left  over 
from  a  brief  period  of  disillusionment  about  CB 
and,  since  27  times  6  is  432  which  times  3  is 
1296,  this  seemed  a  likely  place  to  start. 

Fig.  1  shows  the  final  result.  The  overtone 
oscillator  is  voltage  regulated  and  is  left  operat- 
ing at  all  times  when  the  generator  is  on*  The 
crystal  is  mounted  underneath  the  chassis  to 


protect  it  from  rapid  temperature  changes  from 
drafts,    etc.,    further    enhancing    the    stability. 

The  use  of  diode  multipliers  at  432  mc  and 
1296  mc  greatly  simplifies  developing  UHF  rf. 

Direct  coupling  the  modulation  into  the 
cathode  of  the  last  vacuum  tube  multiplier 
provides  a  modulation  input  that  will  accomo- 
date almost  any  signal  from  audio  to  video,  or 
even  pulse. 

A  four  position  mode  switch  on  the  front 
panel  allows  the  choice  of  carrier,  no  carrier, 
carrier  with  60  cycle  modulation  and  final lv 
carrier  with  external  modulation. 


Closeup  showing  the  oscillator  and  vacuum 
tube  multipliers. 

Construction 

Building  the  unit  presents  no  special  prob- 
lems except  getting  it  all  under  the  chassis.  The 
5x9/2x2/2  chassis  doesn't  leave  much  useful 
room  to  spare,  but  it  does  make  for  a  very 
compact  device. 

The  lengths  of  the  diode  multiplier  tuned 
lines  were  determined  primarily  by  the  space 
available  and  bear  only  the  slightest  relation 
to  the  wave  lengths  involved;  hence,  it  was 
necessary  to  pad  both  lines  with  additional 
capacitances  in  order  to  resonate  them  proper- 
ly 

Botli  lines  were  folded  from  1/32  inch  brass 

sheet  stock.   The  inner  conductors  are  made 
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from  %  inch  brass  tubing.  The  432  line  is  1" 
x  1"  x  T\  The  input  diode  is  tapped  onto 
the  inner  conductor  1M  inches  from  the  other 
end.  The  signal  output  loop  is  about  134  inches 
long.  The  output  diode  is  tapped  2  inches 
from  the  loop  end  of  the  line. 

The  tuning  capacitor  is  made  by  soldering 
a  10-32  nut  over  a  hole  in  the  middle  of  the 
line  shell.  This  provides  the  threads  for  the 
10-32  screw  which  actually  serves  as  the 
capacitor. 

Round  Ji  inch  disks  are  soldered  to  the  bot- 
tom of  the  center  of  the  inner  conductor  and 
to  the  end  of  the  turning  screw  to  provide 
additional  range. 

The  1296  line  is  similar  except  it  is  only  3% 
inches  long.  The  multiplier  diode  is  tapped  on 
the  inner  conductor  %  inches  from  one  end. 
The  signal  output  loop  is  about  %  inches  long 
and  is  located  at  the  other  end  of  the  line.  The 
tuning  capacitor  is  identical  to  the  one  used 
in  the  432  line. 

The  15K  10  watt  resistor  in  the  carrier  OFF 
position  limits  the  no  load  voltage  from  ex- 
ceeding  the    ratings   on    the   filter   capacitors. 

Operation 

The  tune  up  of  the  tube  stages  can  be  easily 
accomplished  with  a  grid  dipper.  The  UHF 
stages  should  only  need  to  be  peaked  with  a 
converter  and  receiver. 

Shields  on  all  tubes  and  a  bottom  cover  on 
the  chassis  are  important  requirements  if  stray 
leakage  at  the  signal  frequency  or  lower  har- 
monics is  to  be  eliminated  as  a  possible  source 
of  measurement  error.  These  were  removed  for 
the  photographs  but  are  always  used  in  prac- 
tice. 


Closeup  view  showing  details  of  diode  multi- 
pliers lines. 

For  best  results  it  is  a  good  idea  to  employ 
a  50  ohm  (or  75  ohm  as  the  case  may  be)  pad 
between  the  signal  generator  and  the  equip- 
ment under  test.  This  will  insure  that  the 
generator  will  appear  as  a  resistive  load  as 
much  as  possible.  This  is  necessary  if  the 
generator  is  to  duplicate  the  conditions  pre- 
sented to  the  receiver  by  a  good  antenna. 
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RANGES;  AC  volts:  040-50-250-1000;  DC  volts:  0-5-25- 
125-500-2500;  DC  current:  0-250  mil,  0-50  microamp; 
OHMS,*  0-10,000  &  1  meg.  Expanded  low-ohm  scale, 
DB;—  20  to  +22 
Test  Leads:  Leather  Carrying  Case 
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FIGURE       l 


LI — 10  turns  #  28,   %"  s|ug  form. 
L2~ — 3   turns   #28,    %"   slug   form. 

This  pad  can  take  many  forms.  The  two 
easiest  ways  to  make  one  would  be  to  use 
sufficient  lengths  of  some  lossy  coax.  At  432 
mc  higher,  20  or  30  feet  of  RG-58  (or  RG-59) 
seems  to  be  quite  adequate  for  most  applica- 
tions. The  other  approach  would  involve  build- 
ing a  conventional  resistor  pad  into  a  male  and 
female  BNC  connector  soldered  back  to  back. 
Fig,  2  shows  such  a  pad. 

Aside  from  receiver  testing,  this  device  has 
several  other  uses  to  which  it  can  be  put.  It  is 
also  useful  as  a  signal  source  for  antenna  tests 
and  it  may  be  used  as  frequency  standard, 

This  last  use  can  be  of  great  value  at  UHF 
because  of  the  persistent  problem  of  crystal 
tolerance  versus  frequency  multiplication.  A 
converter  can  easily  be  40  or  50  kc  or  more 
off  of  the  indicated  frequency  at  1296  mc. 
This  can  be  quite  a  problem  if  you  are  hunting 


47 


47 


FIGURE     2 

Fig.  2.  20  db  52  ohm  pad,  Resistors  mount 
ed  in  BNC  connector. 
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L3 — 10  turns  #18, 
L4— 3   turns  #18,    V4" 


dia 
dia. 


for    a    mo  on  bounce    signal    through    a    5    cps 
filter, 

Though  not  shown  on  the  diagram  or  in 
the  pictures,  it  was  found  that  a  50  mmfd 
variable  capacitor  connected  across  the  crystal 
was  sufficient  to  reduce  27.005  mc  to  the 
27.000  .  .  .  mc  required  to  put  the  generator 
on  432.00  ,  .  (  and  1296.00  .  .  .  mc,  It  will 
probably  be  necessary  to  retime  the  oscillator 
plate  circuit  for  best  operation;  some  loss  in 
output  will  be  encountered  but  this  should 
not  be  a  serious  problem.  However,  if  such 
operation  is  contemplated,  it  might  be  of  some 
advantage  to  obtain  a  27.002  mc  crystal  and 
employ  a  smaller  variable  capacitor, 

In  order  to  make  the  frequency  standard 
really  something  of  a  standard,  a  1  mc  cali- 
bration oscillator  should  be  employed.  Some 
harmonic  of  the  oscillator  (5  mc,  10  mc?  etc.) 
should  be  zero  beated  against  WWV.  The 
signal  generator  should  then  be  zero  beated 
against  the  27  mc  harmonic  of  the  1  mc  cali- 
brator—presto! —a  432-1296  mc  frequency 
standard. 

Though  there  are  many  refinements  which 
can  be  made,  the  unit  described  has  done  a 

yeoman  service  in  all  the  varied  tasks  asked  of 
it. 

.  .  .  K6MIO 
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"THE  KID  FROM  TEXAS"    (bryan  edwards,  jr.) 
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L.    E.    Lee    K5BLF 
7316    E.    58th    Place 
Tulsa    45,    Oklahoma 


Just 


a 


Wire? 


One  of  the  biggest  bug~a-boos  in  the  con- 
struction of  VHF  and  UHF  gear  is  the  inter- 
connection of  the  individual  components 
which  make  up  the  system.  The  cardinal  rule 
of  good  construction  has  always  been  to  keep 
the  leads  as  short  as  possible.  This  is  a  pretty 
loose  rule  and  to  the  newly  arrived  VHF 
enthusiast,  presents  a  perplexing  problem 
when  he  begins  to  layout  his  new  rig.  The 
following  graphs  might  be  valuable  in  provid- 
ing an  insight  into  this  problem  as  well  as 
providing  valuable  design  information  for  the 
construction  of  luture  equipment. 
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INDUCTANCE 

VS. 

LENGTH 
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3.0 


The  inductance  of  a  length  of  wire  has  been 
given  as  x 

1  fil-^d 
L  =  0.(K)51[2,3Log10-i^] 

where  L  =  Inductance  in  microhenries 

1  =  Length  in  inches 

d  =  Diameter  in  inches 

This  is  shown  in  Fig.  1  for  various  wire 
sizes  from  #28  AWG  to  #10  AWG.  These 
sizes  were  selected  as  representative  of  the 
various  sizes  used  in  amateur  gear  today. 

Fig.  2  demonstrates  the  size  of  the  react- 
ance which  can  be  associated  with  a  short 
length  of  wire*  This  is  a  graph  of  the  react- 
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ance  versus  frequency  for  a  one-half  and  a 
two  inch  length  of  #22  wire.  Notice  that  at 
140  megacycles  the  reactance  is  10  ohms  for 
the  one-half  inch  length.  However  should  the 
length  be  increased  to  two  inches  as  it  might 
be  in  order  to  reach  from  a  plate  cap  of  a 
2E26  to  a  tuning  capacitor  on  the  front  panel, 
the  reactance  would  increase  to  50  ohms.  This 
increase  in  reactance  could  conceivably  pre- 
vent the  tank  circuit  from  resonating  or  from 
loading  properly  in  the  two  meter  band, 
causing  considerable  head  scratching  on  the 
part  of  the  builder. 

It  is  hoped  that  the  illustration  of  one  of 
the  potential  problem  areas  and  a  judicious 
use  of  the  curves  will  aid  in  avoiding  some 
of  the  pitfalls  inherent  in  VHF  construction. 
Always  analyze  the  effect  the  additional  in- 
ductance as  determined  from  Fig,  1  would 
have  on  the  critical  path  and  modify  the  lay- 
out accordingly.  And  remember;  in  VHF,  all 
paths  are  critical. 

.  .  K5BLF 

Reference 

1,  F.    Langford-Smiih,    Kadiotron    Designers    Handbook,    p, 
1287 
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DK60  SERIES 


DK60-C2C 


HEAVY   DUTY  SPOT  COAXIAL   RELAYS 


Heavy  duty  SPDT  50  ohm  im- 
pedance. 1  kw  rating.  Life  ex- 
pectancy 1T  000,000  operations. 
VSWR  less  than  1.15:1  from  0 
to  500  mc.  DK60-G  and  BK60- 
G2C  feature  patented  automatic 
receiver  protecting"  connector 
for  positive  isolation  of  r.f. 
from  receiver  greater  than 
100  db  isolation  between  re- 
ceiver and  transmitter  lines 
from  0  to  500  mc. 


DK60-G2C    has    DPDT    external    contacts    for    switching 
auxiliary  circuits.    Size:   2 34    x  3%    x  1^".    Wt.   9  oz, 


With    UHF   Coaxial    Connectors. 
AC    or    DC 


from  $1  2. 45  ea. 


DK2-60  SERIES 

A   DPDT  SWITCH   for  SWITCHING  2 
COAXIAL    LINES    SIMULTANEOUSLY 


Frequency  range  0  to  500  mc. 
Power  rating  to  1  kw,  VSWR 
Jess  than  1.15:1  from  0  to  500 
mc.  Isolation  greater  than  30 
db  &$  500  mc.  Loss  less  than 
0,03  db  #  30  mc.  Life  over 
1,000.000  operations.  50  ohm 
impedance-  Size:  2%  x  3%  x 
1%'\     Wt.    12    oz. 


DK2-60 


With    UHF    COAXIAL    CONNEC- 
TORS   


from  $19,00  ea 


DK2-60B 


DK2-60B  SERIES 


A  DPDT  SWITCH   INTERNALLY  CON- 
NECTED IN  DE-ENERGIZED  POSITION 


Ideal  for  switching  in  and 
out  a  power  amplifier  between 
an  exiciter  and  antenna.  Fre- 
quency range  0  to  500  mc. 
Power  rating  1  kw.  VSWR 
less  than  1.15:1  from  0  to 
500  mc.  Isolation  greater  than 
30  db  ®  500  mc.  Loss  less 
than  0.03  db  @  30  mc.  Life 
over  1,000,000  operations.  50 
ohm   impedance. 


Connectors   UHF.   Size:     2%    x   3=&    x   1^".     Wt.    12  oz. 

AC, 

from  $19,00  ea. 


Available    In    all    standard    AC, 
DC  voltages ™ 


has  a  COAXIAL  RELAY 

for  most  every  switching 

application  ... 

DK71  SERIES 


DK71 


IP6T  COAXIAL  RELAY  FOR 
SWITCHING  OF  r.f.  SOURCES 

Weatherproof.  Common  connector 
may  be  switched  directly  to  any 
one  or  combination  of  six  posi- 
tions. Frequency  range  0  to  500 
mc.  Power  rating  1  kw.  VSWR 
less  than  l.Itl  at  100  mc.  Isola- 
tion greater  than  40  db  at  100  mc. 
Life  expectancy  greater  than 
1,000,000  operations.  50  ohm  im- 
pedance. 


Size  5=^   dia,  2%"  deep.  Wt.  3  lbs. 
With    UHF    Coaxial    Connectors    __ 


$49,50  ea. 


DK72 


WITH    UHF    CONNECTORS 


DK72  SERIES 

1P3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  r.f. 
SOURCES 


Weatherproof.  Frequency  range  0 
to  500  mc.  Power  rating  i  kw. 
VSWR  less  than  1.1:1  at  100  mc 
Isolation  greater  than  40  db  at 
100  mc.  Life  over  1,000,000  opera- 
tions, 50  ohm  impedance.  Size: 
4"  x  3*£"  x  2%'\  Wt  1  lb.,  S  oz. 


$22.95  ea. 


DK77-TNC 


Wt*    less    than 
3.5    oz. 

from 

$7.90  ea. 


DK77  SERIES 

MINATURE,  LOW  COST 

50   ohm   SPDT 

COAXIAL    RELAYS 


DK  77  relays  available  with  phono, 
TNC  and  BNC  coaxial  connectors — 
with  high  performance  character- 
istics. Freq.  range  0  to  1000  mc. 
Power  rating  250  w.  VSWH  less 
than  1.1:1  @  500  mc.  Isolation 
greater  than  30  db  @  500  mc. 
Insertion  loss  less  than  .03  db  @ 
500  mc.  Life  expectancy  over 
1,000,000  operations.  Models  with 
1C  in  mfgrs.  type  have  SPDT 
auxiliary  switches  rated  at  5  amp 
@    110  VAC  resistive, 


Comply    with    MIL-5541,      AN-C-170    and    MEL-S-5002. 


AND  NOW 
DOW-KEY'S 

DK78 
SERIES 


New  Manual  Coaxial  Switches 


New  manual  DK78  series  coaxial  switches 
with  excellent  r.f.  characteristics  (not  wafer 
switches),  r.f,  rating,  1  kwb  50  ohm  im- 
pedance. VSWE  less  than  1.05:1  at  150  mc. 
Isolation  greater  than  50  db  &  500  mc.  and 
greater    than    80    db    @    30    mc,     With    dial 

?late   and   knob.     WL    10    oz.     Size:   3"    dia.   x 
W   deep. 

Available:      1P2T.    SP3T,     1FGT 

and    crossover   switch from   $12,75  ea. 


DK78-6 


DK60T    DK2-60,    DX2-60B.    DK71,    DK72    available    m    standard    AC+    DC    voltages.      Also    available    with 
types  BNC.  TNC,  N  &  C  Connectors.    DK77  all  st.  DC  voltages.    DK78  with  BNC,  TNCr  N  &  C  connectors. 


DK201 

Panel    Mount 
Male    Connector 

$1.25  ea. 


DOW- KEY    UHF    CONNECTORS 
DK202  DK210 


Double  Female 
Connector 

.85  ea* 


Female  UHF  to 

Male  Phono 

Connector 

$1.25  ea. 


DK21I 

Male  UHF   to 

Male  Phono 

Connector 

$1.25  ea. 


AVAILABLE    TOO:      DK61P     DK63    and    DK67    Series    of    Relays    for    Military    and    special    application. 
Write    for    complete    brochure    of    Dow -Key    Products. 

Dow-Key    products    available    at    your    distributor    or    write: 

Manufactured  by  DOW-KEY  COMPANY,  Thief  River  Falls,  Minnesota 
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Homer  Gaston   W5CZ 


The  Amateur 
Civil  Defense  Emergencies 


The  next  two  or  three  years  may  be  vital 
to  the  continued  existence  of  Amateur  Radio 
as  we  have  known  it,  I  have  been  a  ham  for 
fifty  years  and  have  never  seen  our  ranks  split 
as  badly  as  they  are  now.  Even  during  the 
Spark-C.W.,  C.W+-Fhone,  and  AM-SSB  fam- 
ily fights,  we  did  not  have  the  dissension  we 
have  had  since  the  ARRI/s  incentive  licensing 
proposal 

It  is  not  my  intention  to  discuss  this  pro- 
posal here  except  to  say  that  regardless  of  its 
merits*  and  it  has  some,  it  was  the  worst 
handled  matter  to  come  out  of  ARRL  in  many 
years.  The  preliminary  ground  work  was  ter- 
rible. 

Now  let's  talk  about  another  controversial 
subject— Civil  Defense  and  what  you  can  do 
about  it.  Just  because  your  local  CD  organiza- 
tion may  not  be  too  good  (and  have  you  taken 
the  time  to  find  out  why  it  is  or  isn't  good?) 
doesn't  mean  that  in  an  emergency  it  will  not 
determine  whether  people  live  or  die.  And 
before  we  get  any  further,  quit  thinking  that 
CD  will  only  function  in  a  nuclear  war.  That 
may  be  true  at  the  National,  Regional  and 
some  State  levels  but  your  local  and  county 
CD  organizations  are  vitally  concerned  with 
natural  disasters  such  as  floods,  hurricanes,  tor- 
nadoes, and  so  forth. 

Civil  Defense  has  been  defined,  somewhat 
inaccurately,  as  "Government  in  Emergency." 
Change  that  to  "Governmental  directed  ac- 
tivities in  an  Emergency'*  and  you  will  be 
much  nearer  the  truth.  Many  volunteers  not 
normal])  in  government,  except  as  taxpayers 
and  voters,  will  be  required  in  almost  all  large 
disasters  and  manv  small  isolated  incidents. 

Now  we  come  to  something  that  conerns 
us  all  as  radio  amateurs. 

In  any  emergency,  the  need  for  govern- 
mental communications  becomes  paramount. 
Not  only  are  more  circuits  needed  than  in  nor- 
mal times  but  circuits  are  needed  to  locations 
which  normally  have  little  or  no  communica- 
tions. The  provision  of  these  circuits  whether 
wire,  radio  or  by  other  means  requires  careful 
advanced  planning.  Even  w"th  the  best  plan- 


ning cases  usually  arise  where  more  emergency 
links  are  needed  than  anticipated. 

RACES  (Radio  Amateur  Civil  Emergency 
Service)  was  established  by  the  U*  S.  Govern- 
ment some  years  ago  to  provide  the  govern  - 
ment  at  all  levels,  local,  State  and  National, 
with  an  amateur  radio  back-up  facility  in 
emergencies.  It  is  probably  most  comparable 
with  the  MARS  facility  which  furnishes  emer- 
gency  and  other  communications  for  the  vari- 
ous Armed  Forces.  One  important  difference 
is  that  while  MARS  is  assigned  frequencies 
outside  the  amateur  band,  the  RACES  fre- 
quencies are  all  within  the  amateur  band; 
there  is  some  hope  that  this  condition  may 
be  corrected  and  that  some  frequencies  out- 
side the  amateur  bands  will  be  assigned  to 
RACES, 

Perhaps  a  better  understanding  of  the 
RACES  organization  would  be  a  comparison 
between    il   and    the   other  amateur  emergency 

organizations. 

The  AREC  is  an  organization  of  radio  ama- 
teurs sponsored  by  ARRL  and  dedicated  to 
public  service  in  emergencies  by  furnishing 
communications  to  or  from  a  disaster  area. 
It  is  not  responsible  to  any  public  or  govern- 
mental body  except  as  it  sees  fit  to  acknowl- 
edge in  the  emergency.  The  greater  part  of 
its  traffic  consists  of  third  party  messages  of 
the  "Tell  Aunt  Mary  that  Cousin  Lucy  is 
OK"  type.  This  is  not  meant  to  downgrade 
this  type  of  traffic.  It  probably  has  done  more 
to  improve  the  "ham  image"  than  anything 
else-  What  I  am  trying  to  express  is  the  idea 
that  AREC,  in  itself,  is  a  private  organization 
handling  personal  traffic  in  emergencies  unless 
specific  arrangements  are  made  to  handle  some 
governmental  messages. 

MARS  is  an  organization  of  radio  amateurs 
sponsored  by  a  military  department  It  is  strict- 
ly responsible  to  the  military  and  generally 
handles  traffic  of  a  military  or  military  con- 
nected type.  Rigid  discipline  is  necessary  and 
is  generally  enforced. 

RACES  is  an  organization  of  radio  ama- 
teurs sponsored  by  the  Office  of  Civil  Defense 
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within  the  Department  of  Defense.  Its  various 
levels  are  responsible  to  some  level  of  govern* 
merit,  local.  State  or  National,  and  its  mem- 
bers generally  report  to  a  Civil  Defense  Direc- 
tor at  one  of  these  levels.  Traffic  handled 
consists  primarily  of  civil  government  mes- 
sages although  third  party  traffic  of  a  more 
personal  nature  may  be  handled  with  per- 
mission if  conditions  permit, 

From  the  above,  perhaps  over-simplified 
statements,  you  can  see  that  the  big  differ- 
ence in  the  three  organizations  is  in  the  top 
control  Two  are  in  semi-official  capacities  al- 
though manned  by  volunteers.  All  the  MARS 
units  have  a  mission  of  support  to  CD  if  it 
does  not  interfere  with  their  primary  mis- 
sion. Many,  if  not  most,  MARS  members  be- 
long to  RACES  and  vice-versa. 

The  other  big  difference  is  that  in  a  war 
condition  only  RACES  frequencies  would  be 
available  in  the  amateur  bands.  AREC  opera- 
tion would  be  cancelled,  together  with  other 
strictly  amateur  operations. 

Liaison  and  cooperation  between  AREC  and 
RACES  has  been  spotty.  I  believe  this  has 
been  caused  by  the  very  luke-warm  support 
of  RACES  by  the  ARRL  Headquarters  Staff. 
An  example  of  this  may  be  seen  in  past  issues 
of  QST  in  reports  on  AREC  and  RACES 
activities.  AREC  usually  gets  a  page  or  so,  fre- 
quently describing  CD  activities  but  reported 
under  AREC  news.  RACES  is  lucky  if  it  gets 
a  paragraph.  Reporting  procedures  are  just  not 
geared  up  to  produce  any  different  result  at 
this  time. 

There  are  outstanding  exceptions  to  the 
above.  The  Florida  gang  has  the  best  disaster 
organization  that  I  know  about  and  there  most 
:)f  the  hams  involved  belong  to  both  organi- 
sations and  function  as  one  unit  in  disasters 
horn  the  State  level  down  to  the  local  units. 

There  is  very  definite  need  for  closer  cooper- 
ation and  coordination  between  these  two  or- 
ganizations in  most  places.  With  more  empha- 
sis being  devoted  to  improving  the  public 
mage  of  the  amateur,  this  appears  to  be  one 
)f  the  quickest  ways  to  do  it.  At  least  it  will 
relp  combat  the  image  of  the  ham  as  "that 
ellow  down  the  street  who  is  alwavs  interfer- 

■ 

ng  with  my  TV." 

Another  point  is  this— if  you  don't  want  the 
ZB  boys  to  replace  the  hams  in  public  service 
Lctivities,  it  is  up  to  you  to  do  your  part       j 

A  prominent  Civil  Defense  Director  has 
written  me  as  follows:  (italics  mine) 

"I  feel  that  I  am  most  fortunate  in  the  use 
i  Citizen  Rand  operators.  As  a  ham  of  almost 
0  years  standing,  I  was  most  hesitant  to  use 
hem    but   after  meeting   almost   no    response 


owt 


OFFERS 


THE  NEW 


350 


TRANSCEIVER 


5     BANDS 


400     WATTS 


S395.00 


3.5-4.0  mc,  7.0-7.5  mc,  13.85-14.35  me,  21.0-21.5  me, 
28. 5*29.0  mc  (10  meter  full  coverage  kit  available). 
Has  Transistorized  VFO,  crystal  lattice  filter,  ALC, 
AGC  &  S -meter.    320  watts   CW   input,    125   AM    input. 

£   AC   Power  Supply,  matching  cabinet  with  Speaker 

S85  00 

•  12   Volt   DC  Supply    Model  412  S13CK0O 

#  Plug-tn    VOX    Model    VX-1  S35.00 


ALSO    IN    STOCK: 

DELUXE     SWAN-400    with     all     Accessories 


"Used 

SWAN  SW-120 
SWAN  SW-1 75 
SWAN   SW-240 

Write    for 


Equipment    Special" 


5159.95 
159  95 
240.00 


Latest    Complete    list 


va*t4 


P.O.  BOX   312 


FONE 
603-225-3358 


CONCORD,    N.   H 


IT'S  YOUR  QSL  CARD - 

WEAR   IT! 

YOUR  CARD  ACTUALLY  REPRODUCED  IN 
PERMANENT  METAL.  THEN  MOUNTED  ON  A  FINE 

TIE  CLASP 

WEAR  YOURS  WITH  PRIDE.  ORDER  ONE  TODA 
JUST  SEND  Y0UH  CARD  AND  HDD  {P.P.  AND  FXl  MCL)  TO 

HE  MAY  HAVE  EVERYTHING,  &UT  H£  DOESNl  HAVE   7HJS 
BOX  73,  NORTHF1ELD,  OHIO  44067.  GIFT  SHOP 


ALL  BAND  TRAP  ANTENNA  ! 


Re<fu«es  Interference  and 
Noise  on  All  Makes  Short 
Wave  Receivers.  Hakes  World 
Wide  Reception  Stronger. 
Clearer    on    All     Binds  I 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  for  600 
Watts  AM  1 200  SSB  Pi- 
Net  or  Link  Direct  Feed. 
Light,    Neat,     Weatherproof. 


Complete  as  shown  total  length  102  ft,  with  96  ft.  of  72  ohm 
balanced  iwlnLLne,  Hi- impact  molded  resonant  traps,  (Wt.  3 
o^  1*  i  5*  long).  You  just  tune  to  desired  band  for  beam  I  ike 
results.  Excellent  for  ALL  world-wide  short-wave  receivers  and 
amateur  transmitters.  For  NOVICE  AND  ALL  CLASS  AMA- 
TEURS I  NO  EXTHA  TUNERS  Oil  GADGETS  NEEDED! 
Eliminates  5  separate  antennas  with  excellent  performance 
guaranteed,  Inconspicuous  for  Fussy  Neighborhood's!  NO  HAY- 
WIHE  HOUSE  AIM'KARANCBI  (CAST  INSTALLATION  I 
Complete  Instructions. 

75-40-20-15-10   meter   bands.    Complete    , $15.95 

40-20-15-10  meter,    54-ft.    (best  Tor  awl's)    Complete    ..     $14.95 

SEND  ONLY  $3.00  (cash,  efe_,  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
Jelivery.  Complete  installation  &  technical  Instructions  fur- 
nished.   Free    information  on   many  other    160-6   meter  antennas. 

Available  onlj  from: 
WESTERN      RADIO     •      Dept.      A7-2     •      Kearney.      Nebraska 
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<S9 


SAN  DIEGO 
1413  India  Street  BE  9-0361 

MON  ■  FRI  8:30  to  8:00  SAT  8:30  to  5:00 


®  /A  © 

j  n  so  comma 
Denver. cdlo 

® 


FT-243   Crystals 

3000  to  8700  kc 
$1    each  ±  2  kc  setting 
$2  each  .01  %   tolerance 

Air    mail — 10c    per   crystal    extra 


from  the  local  amateurs  on  tornado  spotting, 
I  brought  the  CB  people  in  our  county  plan. 
They  have  been  extremely  cooperative,  have 
developed  their  own  maps  of  the  county  with 
their  own  grid  system  and  have  personally 
taken  field  strength  measurements  from  all  of 
the  prominent  higher  altitudes  throughout  the 
county.  They  have  also  been  very  successful 
in  having  cooperation  from  those  CB'ers  not 
affiliated  with  us  in  remaining  off  Channel  20 
when  we  are  in  a  severe  weather  condition. 

WI  must  stress  the  importance  of  RACES. 
This  is  a  most  opportune  time  to  either  aug- 
ment or  implement  RACES  operation  by  all 
Civil  Defense  Directors  due  to  the  emphasis 
being  placed  on  PICAN  because  of  the  up- 
coming   international    radio-telegraph    confer- 


ence. 


I  personally  had  a  minimum  response  three 
years  ago,  I  now  have  48  RACES  personnel 
operating  on  all  three  bands, 

"In  the  less  populated  counties  (ham  wise) 
directors  are  still  meeting  poor  response  from 
the  local  hams" 

I  quote  this  letter  because  the  remarks  are 
typical  of  those  I  have  heard  from  other  CD 
Directors  in  all  sections  of  the  country. 

With  the  above  background  remarks  out  of 
the  way,  let's  get  down  to  cases.  What  can 
you  do  and  how  do  you  go  about  getting 
started? 

First,  see  your  local  CD  Director  and  volun- 
teer your  services  for  communications,  If  you 
don't  know  who  he  is,  ask  your  Mayor  oi 
the  head  of  your  county  governing  body  for 
his  name  and  office  address.  Nearly  all  coun- 
ties and  cities  of  any  size  have  CD  Directors. 
Some  are  very  active,  some  are  not.  The 
odds  are  that  you  will  be  greeted  with  open 
arms  and  welcomed  as  a  desirable  volunteer. 

The  Director  or  his  communications  man 
will  explain  where  you  could  fit  into  his  or- 
ganization and  tell  you  about  his   communi- 


cations plan.  Suggestions  are  usually  welcomed 
but  be  sure  you  know  enough  about  the  prob- 
lem to  give  intelligent  advice  before  starting 
a  reorganization  plan  of  your  own!! 

What  types  are  needed  by  CD?  Any  licensed 
amateur  can  be  of  help.  Some  locations  can- 
not use  hams  under  18  years  of  age  because 
of  insurance  or  other  reasons.  I  have  never 
heard  of  a  top  age  limit.  Mature  people,  pref- 
erably holding  higher  grade  licenses  and  hav- 
ing experience  in  net  operations,  are  of  course 
most  valuable. 

What  types  of  emission  are  used?  Gener- 
ally 6  and  2  meter  AM  and/or  FM  are  pres- 
ently used  for  local  operation,  Some  10,  40  and 
80  meter  operation  is  used  for  longer  ranges, 
AM  and  SSB3  CW  and  RTTY  are  in  use  on 
these  frequencies  in  various  areas.  Incidentally 
AFSK  Teletype  is  beginning  to  be  used  on 
the  higher  frequencies  for  point  to  point  work 
in  many  areas. 

Are  you  legally  obligated  when  you  are 
accepted  in  CD?  No,  you  are  a  volunteer 
only.  You  will  not  be  paid,  although  you  may 
borrow  equipment  from  some  of  the  more 
affluent  areas  for  temporary  use  away  from  the 
Emergency  Operating  Center.  This  practice 
varies.  You  may  quit  when  you  desire  but  if 
you  are  the  type  who  wants  to  "pick  up  his 
marbles  and  go  home"  when  things  don't  go 
right,  don't  volunteer.  CD  needs  people  who 
can  be  counted  on  when  the  chips  are  down 
and  who  can  submit  to  a  reasonable  amount 
of  discipline. 

Civil  Defense  is  probably  one  of  the  least 
understood  branches  of  our  government.  It  is 
generally  operated  with  a  minimum  staff  and 
in  most  of  its  emergency  operations  will  rely 
heavily  on  regular  governmental  departments 
such  as  fire,  police,  etc.  Even  these  depart- 
ments would  in  turn  rely  on  trained  volunteers 
to  augment  their  forces  in  large  disasters. 

The  weakest  link  in  the  average  Civil  De- 
fense organization  is  in  communications.  This 
is  normally  a  commercial  function  in  this  coun- 
try and  is  handled  by  telephone  and  radio 
companies  who  are  not  usually  under  the  con- 
trol of  any  local  government  bodies.  Few 
people  in  government  have  any  knowledge  of 
what  constitutes  emergency  communications, 
And  without  communications  there  is  no  con- 
trol, only  chaos, 

To  paraphrase  a  famous  remark— Don't  ask 
what  Civil  Defense  can  do  for  you  until  after 
you  have  answered  the  question  "What  can 
you  do  for  Civil  Defense?**, 

Do  some  investigating,  then  help  Civil  De- 
fense, help  Amateur  Radio  and  help  yourself. 

.  .  .  W5CZ 
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TRANSCEIVER 

SALE 


'  This    month    only  —  subject 
to   stock    on    hand) 

ALL   ITEMS  ARE   NEW 
IN   CONTINENTAL   U.S. 


s**1-  75 


00 


GALAXY 

80-40-20  METERS 

300    WATTS    SSB/CW    INPUT    conservatively 

rated 

FULL  COVERAGE  ALL  BANDS 

BEST   FILTER  AVAILABLE  exceptional   2.1    KC 

fifter  stays  60  db  down— with   L8:l   shape 

factor 

MOST  COMPACT  300-WATT  TRANSCEIVERS— 

size.  6"  x  IOVV  x  11 1/4".  Weighs  only  13  ibs. 

SELECTABLE    USB    OR   LSB   with    illuminated 

indicators 

ALC  CIRCUIT   BOOSTS  TALK  POWER 


GALAXY   III 
ADCOM  350-12 
A.C.  P/S 


349.95 

125.00 
474.95 


BOTH   FOR 


399 


95 


MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  714) 


ORDERS   PREPAID   WITH   CASH   REMITTANCE 


60 


00 


. . .  hallicrafters 

SR-160  349.50 

ADCOM  AC  P  S    99.50 


449.00 


MODEL  SR    160 
TRANSCEIVER 

BOTH   FOR 

30900 


A  WINNING  COMBINATION 


DRAKE  ALL   BAND   TR-3 
WITH   SPECIAL  A.C.  SUPPLY 

55000 


BOTH   FOR 


Mission  Ham  Supplies 
1 3316  Main  Street,  Riverside  3,  Calif.  92501 

Attn:  Bill  Hulluist,  KGLOS  Ship  me  the  following: 

I  

I 


ORDER 
TODAY 


I 
1 

1 

|$  enclosed.  Cash  orders  prepaid  within  continental  United  | 
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On  the  22nd  of  September  the  International 
Mobile  Rally  organised  by  the  Belgian  Ama- 
teur Radio  Society  "U.B.A."  in  close  co-opera- 
tion with  the  Belgian  Red  Cross  took  place  in 
and  around  Brussels. 

This  was  in  many  ways  a  remarkable  event 
Firstly,  it  was  a  truly  international  event  in 
which  Mobile  Radio  Amateurs  from  Belgium, 
Holland,  France,  Germany  and  Britain  took 
part.  This  was  made  possible  by  the  generosi- 
ty of  the  Belgian  Authorities  who  were  again 
willing  to  giant  temporary  mobile  licenses  to 
visiting  Radio  Amateurs  from  any  country,  ir- 
respective of  whether  that  country  granted 
"Reciprocity**  or  not  Tliis  is  the  second  time 
the  Belgian  and  Dutch  Governments  have 
made  this  very  generous  gesture  of  Interna- 
tional Goodwill  (the  first  being  for  the 
Venders  Rally  in  April,  19fi3   . 


The  Winner:  ON4SN/M  and  SWL 

Second lv.  it  should  be  noted  that  here  were 

0 

amateurs  of  several  nationalities  driving  about 
a  foreign  country,  on  a  crowded  fine  Sunday 
afternoon,  operating  their  radios,  map  read- 
ing, following  complex  instructions  in  a  strange 
country,  and  not  a  single  accident  has  been 
reported  nor  a  single  infringement  of  either 
traffic  or  Radio  regulations, 

For  these  reasons  alone  the  Rally  would 
have  been  noteworthw 

gF 

But  that  is  onlv  an  introduction. 

The  Rally  itself,  organised  by  U.B.A,  whose 
President,  Mr.  Rene  Vanmuysen,  was  respon- 
sible for  the  whole  intricate  organisation,  be- 
gan at  a  car  park  in  the  grounds  of  the  1958 
Exhibition  with  ample  parking  space.  Here 
each    competing   vehicle    was    issued    with    a 


canier  bag  containing  three  envelopes.  One  to 
be  opened  at  once,  and  the  other  two  were 
S.O-S.  envelopes  to  enable  any  competitor  who 
failed  to  carry  out  all  the  instructions,  to 
reach  the  ultimate  rendezvous-  These  were 
issued  in  four  languages— French,  Dutch,  (Ger- 
man and  English  according  to  the  nationality 
of  the  competitor. 

The  first  instruction  was  merely  to  listen  to 
the  official  U.HA,  Station,  ON4UB,  broadcast 
from  13.45  to  14.00  on  3.6  mc  or  144  mc. 

This  broadcast  instructed  competitors  in 
four  languages  to  report  to  the  parking  place 
outside  the  church  at  Tervurem  This  involved 
some  map  reading  across  Brussels, 

At  Tervuren  a  new  envelope  was  issued 
instructing  stations  to  call  ON4VY  for  a  code 
number.  Thereafter  thev  had  to  make  five 
contacts  with  other  Mobiles  in  the  Rally  and 
exchange  the  code  number  which  each  had 
received  individually  by  radio  before  reporting 
to  the  church  at  Waterloo. 

Here  another  set  of  instructions  included 
calling  the  control  station  at  Waterloo  and  ex- 
changing a  code  number  with  the  vehicle's 
own  milometer  reading. 

At  Waterloo  the  occasion  was  taken  to  ask 
a  number  of  questions  to  answer  which  in- 
volved a  complete  sightseeing  tour  of  the  his- 
toric items  connected  with  the  Battle  of 
Waterloo. 

It  will  now  be  realised  that  the  Radio  Rally 
was  deliberately  devised  to  take  competitors 
through  some  of  the  most  beautiful  country 
around  Brussels,  including  the  Foret  de 
Soigne,  as  well  as  visiting  historic  sites  like  the 
Battlefield  of  Waterloo.  Furthermore,  the 
questionnaires  issued  at  the  various  control 
points  asked  questions  which  involved  a  far 
more  detailed  sightseeing  tour  than  a  tourist 
would  otherwise  have  undertaken,  including 
visits  to  the  Victor  Hugo  monument,  the 
Prussian  memorial,  etc. 

Here  at  Waterloo  the  check  point  was  at 
the  famous  farm  the  "Belle  Alliance"  where 
Wellington  and  Blucher  met  after  the  battle. 
At  each  check  point  a  new  set  of  instructions 
awaited  the  competitor  always  beautifully  du- 
plicated in  his  own  language. 

Instructions  included  calling  certain  check 
points  at  certain  places  and  exchanging  num- 
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GALAXY  III 
GALAXY  V  - 
AC  POWER 


$349.95 
$469.95 

$119.95 


FULL  COVERAGE 

-80-40-20  METERS 
80  THRU  10  METERS 

-  $79.95    •    DC  POWER  - 
SPEAKER  CONSOLE  —  $19.95    •    VOX  —  $24.95 
REMOTE  VFO  —  $59.95  •   CALIBRATOR  —  $19.95 

300  WATTS  P.E.P. 

2.1   KC  AT  6  OB.  —  3.8  KC  AT  60  DB. 

SELECTABLE  UPPER  OR  LOWER  SB. 

LESS  THAN  100  CPS  DRIFT  IN  15  MINS. 

Vz  UV.  FOR  10  DB.  S/N  RATIO 

COMPARE 
BEFORE  YOU  BUY 


BEFORE    YOU   BUY  OR  TRADE 

CONTACT  US! 

WE  WANT  YOUR   BUSINESS 


WRITE,  WIRE 
OR    CALL 


Ed-W5NGL  . . . 


i  Sd>  yufe   ££ecfaaHic4>,    vac. 

i  •  1514  PENNSYLVANIA  AVE. 

;  •  WESTCHESTER  SQUARE 

;  •  FORT  WORTH.  TEXAS    76104 

•  AREA  CODE  817  PHONE  ED  2-3809 


>ers,  and  exchanging  these  code  numbers  with 
jther  mobile  stations  during  radio  contacts  as 
veil  as  visiting  many  interesting  places. 

At  the  last  check  point  a  map  was  issued 
vith  instructions  to  return  to  Brussels  and 
endezvous   at   the   Red   Cross   Headquarters. 

Throughout  the  Rally  the  close  co-operation 
jetween  the  Belgian  Radio  Club  (U.B.A.)  and 
he  Belgian  Red  Cross  was  remarkable.  The 
heck  points  were  manned  by  Red  Cross  per- 
onnel  with  Red  Cross  Mobile  Stations.  Red 
>oss  personnel  assisted  with  the  parking  and 
o  difficulties  were  experienced  in  this  respect 
t  all. 

Unknown  to  the  competitors  an  emergency 
adio  network  was  maintained  with  the  Head- 
uarters  of  the  Red  Cross  in  Brussels  through  - 
ut  the  Rally  on  157  mc  FM.  Had  any  acci- 
ent  taken  place  first  aid  could  have  been 
ammoned  immediately  through  this  emer- 
encv  radio  network. 

When  we  returned  and  rallied  at  the  Red 
joss  Headquarters  the  cooperation  between 
le  two  organisations  was  remarkable.  Here 
le  Red  Cross  provided  the  car  park,  the 
u  i  Id  in  g  and  the  hall  for  the  prize  giving. 

U.B.A.,  the  Red  Cross  and  other  Belgians 
ad  generously  provided  such  a  large  number 


of  prizes  that  the  prize  giving  was  quite  a  pro- 
tracted affair. 

Lastly,  the  Red  Cross  provided  dinner  for 
all  the  competitors  and  their  passengers. 

It  is  difficult  adequately  to  express  one's 
admiration  for  the  work  which  Rene  Vanmuy- 
sen,  the  UJB.A,  and  the  Red  Cross  put  into 
this  remarkable  venture,  in  which  all  instruc- 
tions throughout  were  given  in  four  languages, 
hundreds  of  envelopes  prepared  and  so  ar- 
ranged to  ensure  that  each  competitor  received 
his  instructions  in  his  own  language. 

As  before,  the  end  of  the  Rallv  was  not  the 
end  of  the  fun.  Our  licenses  had  been  granted 
to  us  for  14  days,  both  in  Holland  and  Bel- 
gium, and  there  was  still  much  operating  and 
enjoyment  to  be  had. 

X,  myself,  had  the  pleasure  of  experimenting 
with  an  extension  rod  on  the  base  of  my 
Webster  Bandspanner,  suggested  by  W4TWW 
which  improved  my  mobile  reports  very  con- 
siderably. 

Among  the  many  stations  worked  from  the 
mobile  rig  were-FY,  LU,  W,  ZS6,  CN8,  4X4, 
5BX,  ZB1,  and  such  nearer  rarities  as— 
F9RY/FC. 

The  local  contacts  were  also  of  major  in- 
terest   After    working    a    spot    of    DX    near 
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Questionnaire 


Please  tear  out   this  half  page  and   send 
it  in  or  put  the  answers  on  a  separate  letter 
or  card.  Just  mark  the  appropriate  letter  (s) 
which  answer  each  question. 

1.  Class  of  license  I  hold:  Extra  A;  Ad- 
vanced B;  General  C;  Conditional  D; 
Technician  E;  Novice  F;  none  G, 

2.  My  age:  Under  20  A;  20-29  B;  30-39 
C;  40-49  D;  50  up  E. 

3.  Approximate  investment  I  have  in  ama- 
teur radio  equipment:  Under  $100  A; 
$100-$500  B;  $500-$  1000  C;  $1000- 
$2000    D;    S2000-$3000    E;    $3000- 

$5000  F;  Over  $5000  G. 

4.  Number  of  years  licensed:  0-1  A;  1-2 
B;  2-3  C;  3-4  D;  4-5  E;  5-10  F;  10-15 
G;  15-20  H;  20-30  J;  over  30  K. 

5.  Modes  I  use:  SSB  A;  AAA  B;  CW  C; 
RTTY  D;  NBFM  E;  WBFM  F;  TV  G; 
Mobile  K 

6.  Bands  I  use  fairly  regularly  (say  once 
a  week)  :  160M  A;  80-75M  B;  40M 
C;  20M  D;  1 5M  E;  10M  F;  6M  G; 
2M  H;  220  J;  432  K;   1296  L 

7.  My  main  interests  in  amateur  radio  are: 
Rag  chewing  A;  DX'ing  B;  QSL- Cer- 
tificate hunting  C;  traffic  D;  CD  nets 
Cr  RACES  E;  building  F;  experimenting 
G;  other  K 

8.  I  read  QST  never  A;  sometimes  B; 
regularly  C, 

9.  I  read  CQ  never  A;  sometimes  B;  regu- 
larly C 

10.  I  read  73  sometimes  A;  regularly  B; 
devotedly  C. 

IK  During  the  last  year  I  have  spent  on 
mail  order  ham  or  surplus  radio  equip- 
ment  0-$9   A;    $10-$24    B;    $25-$50 


C;    $50-$99   D;   over  $100   E. 

12.  The  Institute  of  Amateur  Radio:  )  have 
joined  A;  I'm  planning  to  join  B;  would 
join  if  it  was  less  expensive  C;  don't 
care  to  join  D;    it  should  drop  dead   E. 

13,  My  feelings  about  ham  radio  (select 
the  closest)  :  I'm  all  for  it  and  am 
willing  to  devote  a  good  deal  of  my  time 
to  helping  it  A;  I'm  all  for  it,  but  it  is 
not  important  enough  to  spend  much  of 
my  time  on  it  B;  great  hobby,  but  let's 
face  it,  there  are  a  lot  more  important 
things  C;  I'm  supporting  ARRL,  let 
them  worry  about  ham  radio  D;  ham 
radio  is  just  one  of  many  hobbies,  don't 
worry  so  much   about  it  E, 

14-  The  following  purchases  are  contem- 
plated soon:  SSB  transceiver  A;  receiver 
B;  tower  C;  beam  D;  VHF  gear  E;  test 
equipment  F;   transmitter  G. 

15.  Mobile:  none  at  present  A;  SSB  trans- 
ceiver B;  6M  C;  2M  D;  AM  E;  WBFM 
F;  near  future  G, 

16.  Club  work:  1  belong  to  a  local  radio 
club  A;    I  do  not  B, 

17.  During  the  next  year  I  will  probably 
spend  on  amateur  radio  equipment:  un- 
der $100  A;  $100-$200  B;  $200-$300 
C;  $300-$500  D;  $500-$750  E;  $750- 
$1000  F;  over  $1000  G. 

18.  I  have  on  hand  catalogs  from  Allied  A; 
Lafayette  B;  Heath  C;  Newark  D;  WRL 
E;  B-A  F;  Harrison  G;  Radio  Shack  H. 

19.  73    should    have    monthly    columns    on 
DX  A;   VHF-UHF  B;   RTTY  C;   YL   D 
propagation    E;    contests    F;    space    G 
transistors    H;    sideband    J;    clinic     K 
cryptogram    L;   TV   M, 


Waterloo  from  a  place  with  the  attractive 
name  of  Braine  l'Alleud,  we  were  called  by 
ON4PZ  who  talked  us  into  his  home  in  Brus- 
sels, where  we  met  his  family  and  charming 
Vietnamese  wife,  as  well  as  ON4AQ  who 
runs  a  gymnasium,  judo  saloon  and  fencing 
institute  and  other  physical  culture  activities 
in  Brussels. 

On  another  occasion  we  were  called  by 
ON4NJ  who  was  located  in  a  village  called 
Wieze.  This  was  some  considerable  distance 
from  where  we  were  at  the  time  and  we  re- 
gretfully informed  him  we  would  not  be  able 
to  call  Finding  our  batteries  needed  a  bit  of 
extra  charging  we  cruised  through  the  coun- 
tryside without  a  particular  destination  and,  to 
our  great  surprise,  saw  a  signpost— "5-kilom- 
etres  WIEZE."  So,  of  course,  we  decided  to 
call  on  our  friend,  ON4NJ,  but  we  had  for- 
gotten to  note  his  exact  address  and  we  did 
not  think  we  would  get  there.  However,  a 
blind  call  on  the  frequency  we  had  previously 


operated  on  the  15-meter  band  produced  an 
almost  immediate  reply,  and  with  great  com- 
plication resulting  from  the  one-way  streets 
which  had  only  just  been  organised  because 
of  the  Autumn  Festival  (called  "October  Fes- 
tival" though  it  takes  place  in  September)  we 
reached  his  house  where  we  were  made  verv 
welcome. 

And  so,  when  operating  in  a  foreign  coun- 
try, one  has  all  the  pleasures  of  meeting  the 
local  radio  amateurs  in  their  homes  in  a  way 
which  would  not  otherwise  be  possible. 

One  must  also  remember  that  without  the 
co-operation  of  the  Belgian  Government  in 
granting  licenses  to  all  Radio  Amateurs  the 
whole  event  could  not  have  taken  place. 

It  should  also  be  mentioned  that  the  Neth- 
erlands Government  were  good  enough  to 
grant  temporary  mobile  licenses  to  all  ama- 
teurs passing  through  Holland  to  or  from  the 
Rail  v. 
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DESIGNED   TO   SOLVE   YOUR   TRANSCEIVER 


PROBLEMS 


OJAA: 


ft     •  TrlE 

Completely   new,    the   SB-34   retains   all   of  the   best  features  of 
the   SB-33,   but  adds   many   important   new  features,   including 
built-in    12  V   DC  and    117  V  AC  power  supply  (no  inverter  need) 
At  only   $395.00   the    SB-34   is   an   even   greater  value   than 
it's    predecessor. 

Space  does  not  permit  a  complete  description.  For  complete  specifications 
call  or  write  your  nearest  Henry  Radio  store. 

DESIGNED   TO   SOLVE   YOUR   FINANCING 


PROBLEMS    .    .    .   HENRY   RADIO'S  EASY   TERMS 


6%    FINANCE  CHARGE   •    10%    DOWN  OR  TRADE-IN   DOWN 
•   NO  FINANCE  CHARGE   IF  PAID   IN   90   DAYS    •  GOOD 
RECONDITIONED  APPARATUS.    Nearly  all   makes  and   models. 
Big   savings!    15   day   trial    —   90   day   warranty.   90   day   full 
trade   back   on    new   apparatus.   Write   for   bulletin. 


CAU    DIRECT   ...    USE   AREA   CODE 

Butler  1.  Missouri  816  679-3127 

11240  W.Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.         213  684-0861 
6116  N.  27th  Ave.,  Phoenix,  Ariz.       602  AM  4-3895 


"Wor/ds   Largest   Distributors  of  Short   Wave   Receivers" 
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Charles  Leedham,  WA2TDH 
101  W.  23  rd  Street 
New  York,   N.  Y. 


Callb 


oo 


Game 


It  came  to  me  the  other  night,  after  tuning 
around  six  and  listening  to  a  number  of  types 
trying  valiantly  to  fit  clever  phonetics  to  their 
calls— and  usually  coming  up  with  remarkably 
unmemorable  duds— that  one  of  the  small  but 
significant  pleasures  in  this  world  is  having  a 
call  which  can  be  happily  set  to  words,  Some- 
thing you  can  put  a  snappy  phrase  to,  like 
what*s-his-name  does  with  Never  Say  Die  for 
NSD,  especially  suitable  because  it  fits  his 
contentious  nature  so  well-  Or  even  Tall,  Dark 
and  Handsome,  which  may  or  may  not  be 
true,  but  is  at  least  safe  enough  for  me  to  use 
until  ham  television  gets  big. 

Wouldn't  it  be  nice,  now,  to  have  a  call 
you  didn't  even  have  to  think  up  phonetics 
for?  Something  ready-made  like  RAF,  GMT, 
RED,  HCL  (fora  chemist),  GOP,  or  BEM 
(this  one  may  mean  nothing  to  you,  but  a 
science-fiction  fan  would  flip  for  it).  Or  even 
better,  how  about  a  word?  Something  nice  and 
electronic  like  AMP  or  OHM,  or  maybe  a 
name  like  JOE  or  BOB,  or  even  something 
like  EGG.  All  of  which  led  me  to  what  I  call 
The  Callbook  Game,  leafling  through  that  mas- 
sive reference  work  to  see  if  all  those  possi- 
bilities actually  were  calls,  or  whether  the 
FCC  had  eliminated  anything  that  could  pos- 
sibly have  a  meaning.  I  found  'em  all,  but 
while  looking  up  one,  my  eye  lit  on  another, 
and  the  hideous  thought  struck  me— fine,  fine, 
but  what  about  the  other  possibilities,  the  let- 
ters that  added  up  to  something  not  so  nice 
and  innocuous  as  RAF  or  EGG.  Like  RAT, 
which  I  happened  upon,  and,  looking  further, 
ROT.  Did  the  FCC  let  the  bad  ones  through, 
too?  And  if  they  draw  the  line  anywhere,  then 
where? 

I  kept  looking,  and  leafing,  and  found  that 
the  good  old  FCC  has  hardly  drawn  the  line 
at  all.  Think  of  a  wild  combination,  and  there 
is  is  in  somebody's  call— BAM,  POW,  URP, 
UGH  ;u id  ECH  for  the  comic-strip  fans.  How'd 
you  like  to  come  on  the  air  and  say,  "This  is 


URP?*'  Or  announce  yourself  with  a  call  end- 
ing in  APE,  BUM,  CAD,  ELF,  GYP,  HOG 
or  SAP?  Or  how'd  you  like  to  be  a  female 
operator  and  announce  yourself  as  PIG?  That 
one  exists,  by  the  way. 

One  coincidence  led  me  to  look  for  others, 
\\\  found  that  nobody  is  an  XYL  because  there 
are  no  calls  beginning  with  X,  which  was 
something  of  a  surprise.  Neither  does  any- 
body have  a  Q-signal,  incidentally,  because 
the  FCC  hasn't  let  any  calls  through  begin- 
ning with  QS  or  QR— and  these  were  the  first 
deliberate  omissions  I  found.  But  how  about 
TEX;  could  anybody  with  that  call  be  lucky 
enough  to  live  in  Texas?  Nope,  the  only  one 
in  the  5-area  lives  in  Oklahoma*  But  what 
about  names?  In  all  the  eye-blearing  looking 
I  could  stand  when  that  idea  hit  me,  I  found 
no  JOE  named  Joseph,  no  JIM  named  James, 
no  BOB  named  Robert,  no  TOM  named  Tho- 
mas, no  RAY  named  Raymond,  no  ART  named 
Arthur,  or  anything.  There  was  one  very,  very 
near  miss— one  DOO  is  named  Donald,  and 
how  he  must  have  cursed  the  luck  of  the  draw 
when  he  got  his  ticket.  Or  was  it  luck?  The 
coincidence  of  getting  just  the  next  call  to  a 
real  wow  seems  too  close  to  be  true,  but  I 
couldn't  help  wondering  if  some  killjoy  down 
at  the  FCC  doesn't  watch  out  for  such  things, 
and  pushed  poor  Donald's  call  back  one  space 
in  the  file  when  he  saw  it  would  have  been 
DON. 

All  is  not  milk  and  honey  with  getting  a 
meaningful  call,  I  discovered  as  I  sat  thinking 
up  peculiar  three-letter  combinations  and  pag- 
ing through  the  call-areas  to  find  them.  There's 
SEX,  SIN,  SLY  and  so  help  me,  PUS.  And 
for  initials  there  are  KKK,  TVI,  FBI,  and, 
so  help  me  again,  FCC.  How'd  you  like  to 
come  on  the  air  with  that  one? 

After  considerable  thinking,  and  considerable 
more  looking,  I  found  that  the  boys  in  Wash- 
ington seem  to  have  drawn  the  line  at  a  very 
few  combinations,  including  such  an  innocent 
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but  understandable  one  as  SOS,  and  a  few 
of  the  more  blatant  obscenities  which  I  can't 
even  list  here  without  getting  the  whole  she- 
bang banned  from  the  mails.  No  doubt  your 
own  fertile  imagination  will  come  up  with 
one  or  two  that  you  won't  find  listed  in  the 
book*  But  the  one's  they've  let  through!  Just 
think  of  any  three-letter  racial  reference,  for 
example,  or  even  the  best-known  slurs,  and 
you'll  find  thern  in  somebody's  calk 

All  of  which  led  me  to  an  interesting  specu- 
lation. Namely,  did  the  FCC  even  eliminate 
the  worst  of  them,  or  did  the  unfortunate  guy 
who  got  such  a  call  just  drop  the  idea  of 
operating  and  never  bother  to  renew  the  li- 
cense because  he  couldn't  bring  himself  to 
go  on  the  air  and  announce  himself  with  such 
a  calL  And  what  about  some  of  the  real  doozers 
that  are  listed?  I've  never  heard  such  a  call 
on  the  air.  It  may  be  no  more  than  statistical 
happenstance  that  I've  never  heard  them,  but 
I  wonder  if  they,  too,  have  dropped  out. 

Some  calls,  of  course,  are  funny  or  obscene 
for  no  reason  the  FCC  would  possibly  be 
expected  to  know,  and  wouldn't  cause  any 
problem  in  this  country,  but  might  get  a  little 
in  the  way  of  DX  work.  Anyone,  for  example, 
with  the  call  A\()  may  have  been  having  a 
little  trouble  making  South  American  contacts 
and  not  knowing  why— it's  a  vulgar  word  in 
Spanish,  meaning  exactly  the  same  as  another 
Jiree-Ietter  call  beginning  with  "A"  that  the 
FCC  has  either  eliminated  from  the  list,  or 
et  through  and  then  never  heard  from  again 
n  the  way  of  renewals.  And  anybody  with 
}all  PUD  is  going  to  get  a  lot  of  snickers  when 
ie  tries  to  get  through  to  England,  for  reasons 
\'d  definitely  better  not  go  into.  And  whatever 
he  terminal  letters,  a  whole  generation  of 
rVG2V- we*te  already  half  way  through  the 
dphabet  on  WB2's,  if  you  haven't  worked 
he  "2"  area  lately— may  have  a  bit  of  a  prob- 
em  in  England,  considering  that  W.C.  is  a 
tandard  abbreviation  there  for  Water  Closet, 
>r  John,  or  head,  or  whatever  you  may  call 
t. 

PUP,  DOG,  CAT,  COW,  ELK,  HOG^the 
vhole  barnyard  and  pet  world  is  there,  and 
lany,  many  more  I  haven't  thought  to  look 
ip  yet.  Have  a  look  in  the  Callbook  yourself 
t?s  good  entertainment  on  a  dull  evening 
/hen  the  band's  dead  and  there's  nothing 
>etter  to  do.  I  guarantee  you'll  find  some  dil- 
es.  Me,  I'm  waiting  until  a  few  more  sunspot 
ycles  have  gone  by  and  they've  run  all  the 
/ay  through  WZ2ZZZ  and  start  issuing  the 
Dur-letter  calls,  Then  I'm  going  to  have  some 
sally  fascinating  reading! 
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Many  amateur-type  transmitters  are  mar- 
keted or  home  constructed  for  controlled-car- 
rier  modulation.  All  of  these,  however,  seem 
to  be  of  the  "efficiency  modulation"  nature. 
That  is,  they  achieve  modulation  by  varying 
the  efficiency  of  the  transmitter  to  convert 
dc  power  into  rf  power.  The  fact  that  power- 
contributing  or  plate  modulation  can  be  com- 
bined with  control  of  carrier  seems  to  have 
been  forgotten.  Really,  though,  this  form  of 
controlled-carrier  modulation  is  the  oldest;  it 
was  described  in  the  amateur  literature  some 
thirty  years  ago. 
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There  is  a  real  advantage  in  using  "power 
modulation".  The  af  power  contributed  by  the 
modulator  adds  to  the  dc  power  from  the 
power  supply,  thus  producing  additional 
strength  of  the  information-carrying  side- 
bands. Control  of  the  carrier  has  two  signifi- 
cant advantages.  One  is  the  reduction  of  heter- 
odynes, the  other  is  the  illusionarv  increase 
in  signal  strength  produced  by  the  AGC  action 
in  a  receiver.  These  two  attributes  have  made 
controlled-carrier  operation  popular,  despite 
the  universal  acknowledgment  of  the  superior- 
ity of  plate  modulation. 


In  all  systems  involving  the  control  of  car- 
rier strength,  the  main  problem  is  devising  a 
method  of  increasing  the  carrier  power  ex- 
actly as  the  audio  voltage  is  increased,  time- 
wise  and  magnitudewise.  Many  schemes  have 
been  dreamed  up;  most  of  them  miss  the 
ideal  by  a  considerable  margin,  as  is  amply 
illustrated  by  listening  to  such  transmitters  on 
the  amateur  bands. 

The  method  to  be  described,  as  has  been 
said,  is  not  new.  It  does,  however,  present  a 
means  of  increasing  carrierpower  autornati- 
callv  and  in  exact  synchronism  with  an  in- 
crease  in  af  power.  No  time  lag  is  involved 
in  either  the  increase  or  the  decrease  of  car- 
rier magnitude. 

As  with  everything,  one  does  not  get  the 
desired  end  without  paying  a  price.  The  price, 
in  this  case,  lies  in  a  requirement  for  a  higher 
voltage  power  supply  than  one  would  use  with 
a  constant-carrier  system.  Another  price  is  the 
limitation  of  its  application  to  only  transmit- 
ters using  "Class  B"  modulators. 

Let's  see  how  it  works.  Suppose  you're  go- 
ing to  build  a  little  radiotelephone  transmitter 
using  a  2E26  in  the  final,  modulated  by  a 
6N7,  This  would  run  around  15  to  20  watts 
input.  In  the  usual  case,  you'd  power  this 
combination  with  a  power  supply  delivering 
300  or  350  volts.  For  this  application,  how- 
ever, you'll  need  a  power  supply  delivering 
600  to  700  volts,  for  you're  going  to  place 
your  modulator  in  series  with  the  2E26's  dc 
plate  voltage  lead  I  Please  note  that  this  is  not 
a  re-hash  of  the  ancient  system  of  plate  modu- 
lation by  audio-frequency  variation  of  a  re- 
sistive element  in  series  with  the  plate  dc  sup- 
ply. There's  a  difference!  In  this  case,  modu- 
lation is  effected  by  the  audio  power  from 
the  6N7  "Class  B"  modulator.  The  series  con- 
nection, de-wise,  is  there  solely  to  effect  con- 
trol of  the  carrier  strength. 

Let's  take  a  moment  out  to  consider  what 
we'll  be  doing.  If  you've  operated  a  transmit- 
ter   using    "Class    B"    modulation    you've    no 


6R 


73   MAGAZINE 


doubt  noticed  that  the  modulator's  resting  cur- 
rent is  quite  low.  When  you  speak  into  the 
microphone,  the  current  increases,  varying 
with  speech  level.  Because  of  the  inertia  of 
the  meter,  the  current  variations  seem  to 
"float"  ...  to  vary  in  a  smoothed-out  rela- 
tionship with  speech  peaks.  A  bit  of  reflec- 
tion, however,  will  show  you  that  these  vari- 
ations actually  follow  speech  levels  precise- 
ly ...  no  lag,  no  overshoot.  Ah,  now  the 
idea  develops!  Why  not  let  this  current  vari- 
ation control  the  dc  current  of  the  modulated 
"Class  C"  stage?  It  is  well  known  that  the  cur- 
rent in  a  series  circuit  is  the  same  at  all  points. 
By  placing  the  modulator  in  series  with  the 
"Class  C"  stage's  power  supply,  we  cause  the 
Class  C"  stage's  resting  current  to  be  quite 
small.  In  fact,  if  we  were  to  add  a  bit  of  C 
bias  to  the  6N7's  grid,  we  could  cut  its  (and 
the  2E26's)  resting  current  to  zero!  There 
are  sound  reasons,  though,  why  we  don't  want 
to  overdo  a  good  thing;  we'll  let  a  small  resting 
current  flow.  But  when  we  speak  into  the 
microphone,  the  6N7's  and  the  2E26's  plate 
current  increases  in  exact  synchronism.  No 
over-modulation  on  even  the  first  few  cycles 
of  voice-frequency  audio,  no  hangover  of 
strong  carrier  as  the  voice  drops  off! 

Let  your  eyes  roam  over  to  Fig.  1,  which 
depicts  the  circuit  for  a  6N7-2E26  combina- 
tion. You'll  see  it's  a  very  conventional  circuit, 
differing  only  in  the  series  (dc-wise)  connec- 
tion of  modulator  and  modulated  stages.  The 
same  circuit  can  be  used  for  almost  any  final 
and  modulator. 

If  you  want  the  advantages  of  plate  (pow- 
er) modulation  and  the  feeling  of  having 
done  your  part  in  reducing  the  number  of  use- 
less heterodynes  that  infest  amateur  radiotele- 
phone  bands,  build  a  transmitter  incorporat- 
ing this  time-tested  feature. 

.  -  .  W5EHC 


Clubs 

It  would  be  more  than  prudent  to  have 
your  club  secretary  write  to  73  for  our 
special  Club  Plan,  This  unusual  offer  com- 
bines a  special  low  introductory  subscription 
price  to  73,  cash  for  the  club  treasury  and 
tree  books  for  the  club  library  or  to  be 
given  away  as  door  prizes  at  meetings. 


S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


^ 


Allow  50i'  for 
packing  and 
shipping. 
California  resi- 
dents include 
4%  sales  fax. 


V 


x* 


<♦* 


THE  BEST 
VALUE  WE 

HAVE 

EVER 
OFFERED! 
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Audio  Bandpass  Filter 


Some  electronics  companies  are  now  ad- 
vertising that  they  use  digital  computers  to 
design  their  filter  networks.  For  the  ham  who 
needs  a  very  selective  audio  bandpass  filter, 
but  does  not  possess  an  IBM  650  and  can't 
afford  ten  bucks  for  a  high  quality  audio  in- 
ductor, the  following  equipment  is  described. 
It  is  a  two-stage  transistor  audio  amplifier  with 
a  series  resonant  LC  circuit  in  the  forward 
loop,  and  uses  positive  feedback  to  increase 
the  Q  of  the  cheap  and  dirty  tank  circuit  to 
as  high  a  degree  as  might  be  desired-  Its  input 
is  plugged  into  the  headphone  jack  of  the 
shack  receiver,  and  the  op's  phones  plug  into 
the  amplifier  output.  At  a  bandwidth  of  80 
cycles  it  has  a  peak  gain  of  20  db,  and  for 
slow  CW  signals  (and  there  are  some  on  the 
novice  bands)  the  bandwidth  can  be  de- 
creased to  the  limit  of  intelligibility.  Just  for 
fun,  the  author  increased  the  feedback  to  just 
short  of  instability,  and  measured  a  3db  bind- 
width  of  3.5  cycles  at  a  center  frequency  of 
1070  cycles*  Made  the  signal  sound  like  some- 
one "strummin'  on  the  oF  banjo",  but  it  just 
shows  what  the  little  thing  can  do* 
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The  schematic  shows  the  design  to  be  fair- 
ly conventional,  as  far  as  the  two  amplifier 
stages  are  concerned.  The  power  supply  is  a 
22  J&  volt  battery,  current  drain  being  only 
2/2  mils.  The  first  stage  is  rather  stiffly  biased, 
and  uses  negative  voltage  feedback  from  the 
collector  to  the  base.  This  serves  to  improve 
gain  stability,  and  also  to  reduce  the  output 
impedance  of  the  amplifier,  thus  improving 
the  power  transfer  to  the  succeeding  stage, 
which  near  resonance  has   a  low  impedance 


input.  The  emitter  resistor  of  the  first  stage 
is  heavily  bypassed,  which  tends  to  make  this 
stage  have  a  low  input  impedance.  Coupling 
from  the  input  is  through  a  capacitor  and  se- 
ries 10K  resistor,  which  simulates  pretty  well 
a  head  phone  load  on  the  communications 
receiver. 

The  base  of  the  second  stage  is  tied  directly 
to  the  collector  of  the  first,  thus  simplifying 
bias  and  coupling.  Note  that  the  emitter  re- 
sistor of  this  stage  is  paralleled  by  a  series 
capacitor  and  inductor  (150  millihenry  rf 
choke)*  At  frequencies  far  removed  from  res- 
onance of  the  LC  combination,  the  emitter 
impedance  of  the  second  stage  is  essentially 
the  emitter  resistor,  but  near  resonance  the 
impedance  of  the  series  LC  begins  to  drop. 
Thus,  near  resonance,  the  low  series  imped- 
ance of  the  tank  predominates  and  the  flow 
of  base  current  is  increased,  assisted  bv  the 
low  output  impedance  of  the  first  stage. 

It  will  be  noted  that  two  180  degree  phase 
reversals  take  place  in  the  amplifier,  one  in 
each  stage.  Thus,  the  output  voltage,  taken 
from  the  collector  of  the  second  stage,  is  in 
phase  with  the  input  voltage,  and  the  feed- 
back from  the  pot  through  the  fixed  resistor 
is  regenerative.  In  essence,  this  means  that  as 
more  signal  gets  through  the  amplifier,  more 
is  fed  back,  and  since  the  gain  of  the  ampli- 
fier increases  near  resonance,  due  to  the  series 
LC  circuit,  the  output  voltage  rises  sharply 
near  resonance.  This  is  what  transforms  a  low- 
Q  circuit  into  a  highly  selective  audio  ampli- 
fier. 

Construction  is  straightforward.  Parts  layout 
is  not  in  the  least  critical,  and  considerate 
latitude  is  allowed  in  the  transistors.  In  fact, 
almost  any  low  power  audio  transistor  can  be 
used.  The  only  component  which  requires  care 
is  the  fixed  feedback  resistor.  Values  should 
be  tried  until  one  is  found  which  just  pro- 
duces oscillation  when  the  pot  is  fully  ad- 
vanced to  the  maximum  feedback  position. 
Thus,  when  you're  ready  to  operate,  plug  the 
amplifier  into  the  phone  jack  of  the  receiver, 
the  headphones  into  the  amplifier  output 
jack,  and  advance  the  regeneration  control  un- 
til a  whistle  is  heard.  Back  off  a  bit,  and 
you're  in  business.  ,  ,  .  Hansen 
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SSB  Audio  Filter 
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Have  you  ever  noticed  the  amount  of  high 
frequency  "garbage"  or  "monkey  chatter"  that 
seems  to  show  up  when  you  use  a  loudspeaker 
when  listening  to  SSB  signals?  High  frequency, 
adjacent-channel  buckshot  and  howls  tend  to 
make  life  miserable,  and  will  drive  the  oper- 
ator back  to  headphones  having  a  restricted 
audio  response  in  many  cases. 

This  annoying  high  frequency  response  oc- 
curs in  even  the  best  of  receivers  and  is  often 
due  to  unwanted  components  that  "sneak 
around"  the  selectivity  determining  circuits  of 
the  receiver.  Rejection  of  your  receiver  to  un- 
wanted energy  six  or  seven  kilocycles  away 
from  the  passband  might  be  of  the  order  of 
fifty  or  sixty  decibels;  but  when  a  strong  signal 
many,  many  decibels  above  S-9  is  adjacent  to 
your  listening  channel,  some  energy  cannot 
help  but  "leak  around"  the  passband  unless 
your  receiver  has  an  unusual  (and  expen- 
sive) if  rejection  system. 

You  can  help  solve  this  problem  in  two 
ways:  The  expensive  way  is  to  rebuild  or  oth- 
erwise modify  your  receiver  to  reject  signals 
in  the  adjacent  channels,  or  you  can  make 
up  a  low-pass  audio  filter  that  will  prevent 
the  adjacent  channel  "garbage"  from  reach- 
ing your  ears.  This  second  solution  will  cost 
you  about  a  dollar.  It  will  not  reject  inter- 
ference in  your  communication  channel,  but  it 
certainly  assists  in  killing  QRM  that  often 
"leaks  around"  your  if  system. 
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Shown  in  the  illustration  is  a  simple  audio 
filter  designed  to  cutoff  at  about  2500  cycles, 
It  should  be  placed  in  the  500  ohm  audio  line 
between  the  receiver  and  the  speaker.  The 
inductor  is  a  88  millihenry  toroid  coil,  beloved 
by  the  RTTY  gang,  and  avaikibl  from  many 
sources.  The  two  windings  of  the  coil  are 
placed  in  series  and  the  coil  may  be  mounted 
to  the  inside  wall  of  the  speaker  cabinet.  If 
the  cabinet  is  metal,  space  the  coil  away  from 
the  wall  about  S-inch  by  means  of  a  long  6-32 
brass  bolt  and  two  rubber  washers. 

It  will  take  you  about  five  minutes  to  make 
up  this  simple  filter-  Used  with  a  Collins 
75A-4,  it  makes  an  impressive  reduction  in 
'he  amount  of  high  frequency  "monkey  chat- 
ter" in  speaker  reception,  and  makes  sideband 
"eception  on  the  speaker  a  pleasure  instead  of 
i  chore.  -  .  .  W6SAI 


Connectors  Mounted 
on  Side 


Connectors  Mounted 
on  Back 


Models  550A-2  and  592 
are  single  pole,  2  posi- 
tion     switches     with 

UHF-type  connectors. 


MODEL  550A-2 


MODEL  592 


Connectors  Mounted 
on  Side 


Connectors  Mounted 
on  Back 


IT 

MODEL  550A 


Models  550A  and  590 
are  single  pole,  5  posi- 
tion switches  with 
UHF-type  connectors. 


MODEL  590 


Connectors  Mounted 
on  Side 


Connectors  Mounted 
on  Back 


MODEL  551A 


Models  551A  and  591 
are  2  pole,  2  position 
special  purpose 
switches  with  UMF 
type  connectors.  De- 
signed for  switching 
any  RF  device  in  or  out 
of  series  connection  in 
coax  line  circuits. 


MODEL  591 


PLUS  A  FULL  LINE  of  single  and  mul- 
tiple-gang units  with  choice  of  "UHF'\ 
"BNC",  "N"  and  Phono-Type  con- 
nectors (write  for  literature). 

The  New  Switching  Units  shown  above 
have  the  following  specifications: 

Power  Rating:  1KW  amplitude  modu- 
lated, impedance  52-75  ohms— Fre- 
quency Range;  Audio  to  100  MC— 
Cross  Talk;  —45  db  between  adjacent 
outlets  (at  30Mc)  —60  db  between 
alternate  outlets. 

See  your  local     B'W)  Distributor 
or  write  direct  for  literature 

A  SUBSIDIARY  OF  RENWELL  INDUSTRIES,  INC. 


BARKER  &  WILLIAMSON,  INC 

BRISTOL,  PA.  •  Telephone  (215)  788-5581 
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Correcting 


Errors 
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Errorless 


Jim  Kyle  K5JKX 
1236  N.  E.  44th 
Oklahoma  City, 


Converter 


Since  publication  of  my  "Errorless  RTTY 
Converter**  (page  12  September  1963  issue 
of  73)  1  have  been  deluged  with  letters  from 
the  RTTY  gang.  Some  have  come  from  as 
far  as  VK  land.  It's  encouraging  that  so  many 
people  are  interested  in  the  thump-and-bump 
techniques  of  communication— even  though 
99.9  per  cent  of  the  letters  asked  the  same 
question:  "I've  built  it  now  how  can  I  make  it 
work?" 
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FIG.  I   CORRECT  SWITCH  WIRING 

If  ever  a  project  were  misnamed  the  "Er- 
rorless" is  that  project  For  a  while  it  ap- 
peared that  the  whole  thing  was  one  major 
error  on  all  our  parts.  But  when  the  basic 
trouble  was  tracked  down  it  turned  out  to 
be  simple  (though  highly  improbable).  The 
question  now  is  "How  did  that  one  fellow  get 
his  to  play?" 

The  original  Errorless  was  more  or  less 
pitched  together  out  of  the  junkbox  and  it 
seemed  to  be  so  uncriticial  that  the  normal 
"tolerance  tests"  (switching  tubes  around, 
etc)  weren't  made  on  it.  Never  again.  I 
haven't  calculated  the  odds  against  this  hap- 
pening again,  but  two  of  the  three  12AX7?s 
used  in  that  model  were  slightly  defective. 
If  they  hadn't  been,  it  would  never  have 
played.  So  naturally,  when  all  the  rest  of  the 
gang  built  them  up  with  good  tubes,  came 
trouble. 

Just  to  complicate  matters,  the  schematic 
itself  with  the  original  article  contained  three 
errors.  Any  one  of  them  would  bollix  things 
up  in  a  large  way.  Before  we  get  into  the 
major  problem,  its  cause,  and  its  cure,  let's 
get  these  little  things  out  of  the  way. 

The  first  error  was  omission  of  a  100K  re- 
sistor from  the  "switch"  side  of  II  to  ground. 
Without  this  resistor,  II  has  no  ground  path 
and  cannot  ever  light.  This,  in  turn,  locks 
the  converter  in  the  non-print  condition  on 
switch    positions    1,    2,    6,    and    7,    for    the 


"fictitious"  signal  required  in  these  positions 
won't  be  present. 

The  second  error  was  in  the  switch  wiring. 
Since  the  original  schematic  included  no  ref- 
erence designations  for  the  switch  wafers  or 
terminals,  a  corrected  switch  schematic  ap- 
pears in  Fig.  1.  The  error  was  a  transposition 
of  wires  between  terminals  5  and  6  of  Wafer 
A,  This  error  made  bilateral  copy  of  mark- 
high  signals  impossible,  and  left  you  copying 
from  space  signals  only  on  positions  5,  6, 
and  7,  Since  5  and  7  were  already  dead  be- 
cause of  the  omitted  resistor  this  meant  that 
the  only  switch  positions  which  would  allow 
operation  were  3  and  6, 

The  third  error  was  in  the  value  of  the 
resistor  from  V5*s  grid  to  ground.  Instead  of 
56K,  it  should  have  been  22K,  As  drawn,  the 
output  Schmitt  wouldn't  trigger.  Adding  a 
47K  from  screen  to  cathode  on  V5  improves 
triggering  reliability,  and  lets  us  discard  the 
100K  2-watt  Zener  "keep-alive"  resistor  also. 


I2AU7 


TO  I3  OR  I4 


+  210  REG 


TO  l2OR  l5 


TO  33*  V 
ZENER    -± 

FIG  2   CORRECTED  CIRCUIT  FOR  V2  AND  V3 

With  these  three  errors  corrected,  applica- 
tion of  +  30  volts  across  the  neon-load  re- 
sistors flips  the  output  trigger  and  lets  the 
printer  magnet  drop  out.  Any  voltage  less  than 
+  20  here  holds  the  magnet  in,  with  up  to 
75  ma  current.  Current  can  be  reduced  by 
making  the  screen  voltage  for  V5  lower. 

Now  let's  go  into  the  big  problem.  The 
plain  truth  of  the  matter  is  that,  as  published, 
the  V2  and  V3  Schmitts  won't  flip.  As  I  said, 
I  don't  know  what  the  odds  against  its  happen- 
ing again  are,  but  I  imagine  somewhat  great- 
er than  those  against  drawing  three  cards  to 
a   royal   flush,    or   being   dealt   a   perfect 


bridge   hand,    But   it   appears    that   both   my 
12AX7*s   were  slightly   gassy,   just   enough   to 
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get    a    semi-thyration    action,    letting     them 
work  in  the  circuit 

The  first  dozen  or  so  who  wrote  about  this 
were  advised  to  add  positive  bias  to  the  input 
grid,  making  it  easier  to  trigger.  My  apol- 
ogies go  out  to  everyone  who  tried  this  quick 
and  simple  "cure"  because  that  didn't  work 
out  either.  Finding  the  real  cure  for  the  situa- 
tion took  quite  a  bit  of  breadboard  experi- 
mentation. In  the  middle  of  it  all,  W9QAZ 
dropped  in  for  the  specific  purpose  of  finding 
out  how  this  thing  was  supposed  to  work,  and 
he  helped  quite  a  bit  in  the  later  stages. 

Between  us,  we  came  up  with  not  fust  one 
but  two  cures.  One  uses  most  of  the  pub- 
lished circuit  intact;  the  other  requires  that 
virtually  every  component  value  in  the  cir- 
cuits of  V2  and  V3  be  changed,  but  gives 
vastly  increased  switching  sensitivity.  You 
can  take  your  choice. 

The  little-change  cure  requires  that  the  dc 
connection  from  the  detector  output  to  the 
input  grid  be  broken,  and  +  30  volts  bias  be 
applied  to  the  grid.  In  addition,  the  10K  cath- 
ode resistor  must  be  replaced  with  21,300 
ohms.  To  get  this  value,  use  an  18K  and  a 
3300  in  series.  The  resistance  value  was  found 
to  be  critical  within  100  ohms  for  positive 
switching  and  good  sensitivity.  22K  wouldn't 
switch,  and  20K  required  an  input  signal  of 
approximately  40  volts  peak-to-peak. 

With  21,300  ohms,  and  the  30-volt  positive 
bias,  a  4-volt  peak-to-peak  (about  IS  volts 
rms)  signal  from  the  detectors  gave  positive 
switching.  Plate  voltage  was  also  found  to  be 
reasonably  critical,  and  was  regulated  at 
■f  210.  Operation  was  still  obtainable  at  volt- 
ages as  low  as  +175  or  as  high  as  +  225, 
>ut  again  sensitivity  was  lowered. 

The  fin  ah  and  most  important,  circuit 
change  for  this  approach  was  to  replace  the 
L2AX7  with  a  12AU7.  The  12AX7,  when  in 
£ood  condition,  was  found  to  be  unsuitable 
or  this  circuit! 

The  changes  required  for  this  approach  are 
hown  in  Fig,  2.  Values  not  indicated  are 
mchanged  from  the  original  circuit. 

After  discovering  that  the  12AU7  worked 
nuch  better  than  the  12AX7  in  the  hookup, 

set  out  to  test  all  the  twin-triodes  of  this 
jeneral  type  which  I  had  available.  The  12AT7 
pas  found  to  be  usable  though  not  particular- 
y  good— but  the  12AY7,  a  not  so  well  known 
Libe,  came  out  almost  perfect.  It  was  em- 
iloyed  in  the  high -sensitivity  version. 

The  schematic  for  this  circuit  appears  in 
"ig.  3.  Note  that  the  positive  grid  bias  is  no 
>nger  necessary  when  using  the  12AY7  and 
tie  changed  resistance  values.  The  trigger  re- 


mains "off"  so  long  as  input  voltage  is  less 
than  100  millivolts,  and  switches  "on"  with 
positive  action  as  input  passes  300  millivolts. 
It  returns  to  "off"  when  the  voltage  drops  be- 
low 200  millivolts  at  the  end  of  the  mark  or 
space  tone, 

To  get  this  remarkable  sensitivity,  the  plate 
supply  once  again  was  regulated  at  +210 
and  the  cathode  resistor  was  found  to  be  fairly 
critical  at  2700  ohms.  A  standard  5  per  cent 
resistor  can  be  used,  however,  with  no  wor- 
ries. Raising  cathode  resistance  to  3300  ohms 
merely  reduces  sensitivity  slightly,  to  2)i  volts* 

j • +  210  REG. 
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TO  1 3  OR  I4 
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-    RESISTORS 
T0  470K) 

TUBE       NEONS 
V2  '4      "5 

V3  "3      12 

FIG.  3    HIGH- SENSITIVITY   FOR  V2     AND    V3 

A  few  of  the  gang  have  inquired  about  the 
filters  used  ahead  of  this  unit.  As  mentioned 
before,  almost  anything  can  be  used.  The 
filters  referred  to  in  the  original  article  were 
described  in  the  November,  1962,  issue  of 
73  by  W3TUZ  on  page  32. 

Most  people  want  to  know  more  about  the 
33 -volt  Zener,  It  should  be  rated  for  at  least 
10  watts.  One  such  Zener,  manufactured  by 
many  firms,  is  the  1N2990.  Don't  pay  extra  for 
an  A  or  B  suffix;  these  indicate  tighter  toler- 
ances, rather  than  a  newer  model  as  they 
would  in  vacuum  tubes-  This  unit  sells  for 
about  $5  most  places,  but  Lafayette  Radio 
lists  a  Dickson  Diodes  1X2990  in  their  1964 
catalog  for  less  than  $4. 

Not  mentioned  in  the  original  article,  be- 
cause I  hadn't  discovered  it  at  that  time,  is  the 
fact  that  power-supply  voltage  should  not  be 
allowed  to  exceed  300,  The  output  trigger 
works  nicely  a  250  volts,  and  if  you  build 
up  a  supply  for  the  unit  250  would  be  the 
best  target  to  shoot  for.  When  the  voltage 
rises  as  high  as  310,  the  output  trigger  locks 
up  and  won't  drop  out  on  space! 

Despite  the  errors  involved  in  the  original 
article,  the  unit  itself  still  qualifies  for  its 
"Errorless"  name.  If  you  can  tell  a  signal  is 
there,  this  gadget  will  give  you  the  cleanest 
possible  copy  of  it.  So,  as  I  said  the  first  time, 
happy  digital  RTTY! 


EBRUAKY  1965 


7* 


New   Products 


Rohn  Automatic  Winch 
Rohn  has  announced  a  new  motorized  winch 
for  its  H.D.  Series  Crank  Up  Towers,  The 
winch  unit  consists  of  the  winch,  a  heaw-dutv 
weather-proof  motor  and  gearbox,  and  the 
Rohn  Model  100  Tower  Controller.  The  com- 
plete unit  is  wired  at  the  factory  and  is  sup- 
plied with  25  feet  of  two  conductor  power 
cables.  Two  connections  to  a  115  VAC  60  cps 
source  are  all  that  is  required  to  ready  the 
tower  for  operation.  The  Rohn  Model  100 
Tower  Controller  is  contained  in  a  cast  alumi- 
num weather-proof  housing  that  is  equipped 
with  a  lockable  latch.  The  housing  is  also 
equipped  with  a  screened  vent  to  prevent 
moisture  accumulation  within  the  housing  due 
to  temperature  changes.  The  control  panel 
contains  the  control  circuits  switch  which 
allows  all  power  to  be  removed  from  the 
circuits  for  safety  while  working  on  or  around 
the  tower,  fuse  protection  for  the  control  cir- 
cuits, indicator  light  for  power  and  fuses,  reset 
device  for  motor  protection  and  momentary 
contact  pushbuttons  for  controlling  the  up, 
clown  and  stop  functions  of  the  tower;  Limit 
switches  are  utilized  to  prevent  damage  to 
the  tower  through  excessive  up  and  down 
limits  of  travel.  They  are  weatherproof  and 
contained  in  cast  housings  to  assure  long 
life  and  reliable  lock  operation,  Ready  access 
is  obtained  to  the  Tower  Controller  by  the  re- 
moval of  just  four  screws.  The  control  panel 
may  be  moved  aside  for  access  to  wiring  and 
terminal  strips. 


The  Rohn  Model  200  Remote  Control  Unit, 
an  added  optional  feature,  enables  the  operator 
to  control  the  tower  from  a  remote  point  with 
all  the  ease  of  local  control  with  the  added 
convenience  of  a  tower  height  indicator.  The 
remote  control  unit  is  equipped  with  a  key- 
operated  power  switch,  indicator  light,  momen- 
tary contact  pushbuttons  for  controlling  the 
up,  down  and  stop  functions  of  the  tower, 
lights    indicating    direction    of    tower    travel. 


height  indicator  and  calibration  switches  to 
set  indicator  to  read  elevation  of  tower  or 
antenna  top  above  ground  level.  The  motorized 
winch  unit  is  supplied  with  a  hand  crank  to 
allow  the  tower  to  be  raised  and  lowered 
manually  in  case  of  power  failure,  Whether 
operated  from  the  base  of  the  tower  or  by 
remote  control,  the  new  Rohn  Motorized  winch 
adds  new  ease,  convenience  and  accuracy  to 
controlling  tower  height  for  the  amateur  and 
the  experimenter,  and  is  provided  with  all 
the  assurances  of  quality  workmanship,  superi- 
or design  and  functional  capabilities  inherent 
in  the  Rohn  line  of  towers  and  accessories. 
For  complete  information,  contact  the  Rohn 
Manufacturing  Company,  P.  O,  Box  2000, 
Peoria,  Illinois. 


Gonset  Finals 

Gonset  has  2  new  VHF  finals  you  ought  to 
investigate.  They  are  designed  to  operate  as 
Class  AR2  linear  amplifiers  providing  200  watts 
output,  or  as  non  linear  Class  C  units  handling 
280  watts  output  on  6  or  2  meters.  Under 
Class  ABjl  operation  the  units  may  be  em- 
ployed for  SSB,  AM,  CW,  MCW,  FM  and 
FSK  service,  and  in  Class  C  operation  for 
FM,  PM,  and  CW  service.  In  addition,  they 
both  have  frequency  ranges  (model  903 A— 
144-148  mc?  model  913A-50-54  mc)>  that 
extend  well  beyond  the  amateur  bands,  per- 
mitting the  application  MARS,  and  CAP,  and 
other  military  frequency  allocations.  On  special 
order,  rf  amplifiers  to  cover  any  segment  of 
the  frequency  range  from  L6-500  mc  are 
available. 

The  new  Gonset  RF  Power  Amplifiers  are 
also  equipped  with  all  necessary  supplies  and 
are  rated  for  continuous  commercial  and 
amateur  service  (CCAS),  The  high  voltage 
supply  incorporates  a  solid-state  bridge  rec- 
tifier composed  of  24  800piv-75Qtna,  controlled 
avalanche  diodes  for  high  reliability.  The  unit 
also  employs  a  husky  solid-state  400piv-500ma 
diode  in  the  bias  supply.  Both  amplifiers  have 
been  designed  as  ideal  companion  units  for 
Gonset's  2-meter  Sidewinder  and  the  new 
Gonset  6-meter  Sidewinder,  or  any  of  the 
Communicator  series  and  any  other  exciter 
capable  of  producing  at  least  5  watts.  At- 
tenuator pads  are  available  if  needed.  For 
more  detailed  information  and  specifications 
write  to  Gonset,  1515  S.  Manchester  Avenue* 
Anaheim,  California. 
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LM  FREQUENCY  METER 

Crystal  calibrated  modulated.  Heterodyne,  125  KC  to  20  000 
Kc.   with   Calibration  book.  *7(|  Eft 

Complete,    like    new    . . . , j9*  *J-mU 

LM  Frequency  Meter  as  above,  completely  checked  out,  with 
tubes  and  crystal,  less  calibration  book.  Exc.  Used,  clean  $34.50 

DC-221    FREQUENCY  METER 

Equipped  with  original  calibration  charts,  125  Kc  to  20,01)0  Kc 
with  crystal  check  points  in  all  ranges.  Excel,  Used  with  orig- 
inal Calibration  Book.  Crystal,  and  aJJ  tables,  CHECKED  OUT! 

Unmodulated     $89.50  Modulated  P.U.R. 

AC   Power   Supply  for  BC221,   cheeked  out   $24.50 

BC-221    1000  Kc  Crystal  Brand  New $8.95 

BC22I  FRECL  METER  CASE,  aluminum,  with  volt,  reg. 
supply.    Shock   mounted,   ERANB  NEW ...   $2.95 

LORAN  APN-4 

FINE   QUALITY 

NAVIGATIONAL   EQUIPMENT 

Determine  exact  geographic  position  of  your  boat  or  plane,   In- 
dicator  and    receiver    complete   with   all   tubes   and   crystal. 
INDICATOR     ID-6B/APN-4,     and     RECEIVER     R-9B/APN-4, 

complete  with  tubes.   Esc,   Used, , .$69.50 

NEW]  APX-4A  Receiver -Indicator  as  above,  changed  to  oper- 
ate same  as  APN4-B  for  improved  performance  .  .NEW  $80.50 
Shock    Mount    for    above    .  .  .  .  , $2.95 

INVERTER  POWER  SUPPLY  for  above  APN-4.  INPUT:  24 
V  DC.  OUTPUT:    115  V  AC,   S00  cycles.   Like  New      $22.50 

12- Volt    Inverter    Power   Supply   for  above   APN-4. 
Like   New. 

Wo  carry  a  complete   line  of  replacement   parts  and 
for  above. 


P.U.R. 
accessories 


APN-12  3-INCH  SCOPE 

Has  vertical  and  horizontal  sweep  with  focus 
and  intensity  controls,  coaxial  antenna  change- 
over motor.  Complete  with  II  tubes  and  3JPI 
CR  Tube,  For  115  V.  400  cycle  AC  and  24 
V   DC,  Circuit  diagram  included.   LIKE   NEW. 

$14.95 


EE-8  FIELD  PHONES 

Checked  out,  perfect  working  order.  Complete 
with  all  parts.  Excellent  Condition.  <t1i  Rfl 
LIKE  NEW!  Each *  It.iJU 


TG-34A  CODE  KEYER 


Self-contained  automatic  unit,  reproduces 
code  practice  signals  recorded  on  paper 
tape.  By  use  of  built-in  speaker,  provides 
code- practice  signals  to  one  or  more  per- 
sons at  speeds   from   5  to  25   WPM. 


Like  New, 
Tested 


Set  of  15  Reels,  Army  Code  Practice  Les- 
sons,    BRAND     NEW,     original     packing 

P.U.R. 


AN/APR-4Y    FM   &    AM    RADIO    RECEIVER 

High  precision  lab  instrument,  suitable  for  monitoring  and 
measuring  frequency  and  relative  signal  strength  of  signals 
from  38  to  4000  Mc,  in  5  tuning  unit  ranees,  For  110  V 
60   cycle   AC  operation,   built- tn   power   supply.  t70  Kfl 

LIKE    NEW,    SPECIAL    ......  .,..,: ...  „. J/3.3U 

TN-16.     TX-I7,     TN-1S,     TN-19     and    TN-54. 
Tuning   Units   for   above    in   stock. . . . .  .P.U.R. 


AN/ART-13  100-WATT  XMTR 


11  CHANNELS 
200-1500  Kc 
2  to  18.1  Mc 


complete  with  Tubes 

Famous  Collins  Autotune  Aircraft  Transmitter,  AM,  CW, 
MCW.  Quick  change  to  any  of  ten  preset  channels  or  manual 
tuning.  Speech  amplifier/clipper  uses  carbon  or  magnetic  mike. 
Highly  stable,  highly  accurate  TFO.  Built  in  Xtal  controlled 
calibrator,  PPSlls  modulate  813  in  final  up  to  90%  class  "B." 
A  Real  "HOT"  Ham  buy  at  our  low  price  J 
AN/ART-13   XMTR;   as  above.   In   LIKE    NEW  IftQ  Rfl 

condition,    with    all    tubes   and    crystal        #03. JU 


0-16    Low    Freq.    Osc.   Coil  for  ART-IS 

24V    Dynamotor   for  ART* 1 3 

We  carry  a  complete  line  of  spare  parts  for  above. 


7.95 
11.95 


FAMOUS  BC-645  TRANSCEIVER 
15  Tubes  435  to  500  MC 


Can  be  modified  for  2 -way  communica- 
tion, voice  or  code*  on  ham  band 
420-450  mc.  citizens  radio  460-470 
mo.  fixed  and  mobile  450-400  mc. 
televisoorj  experimental  47G-5QD  me, 
15  tubes  (tubes  alone  worth  more  than 
sale  prlcel);  4— 7F7,  4— 7H7,  2— 
7EG,  2— 6F6.  2—955  and  1-WB- 
31GA,  Now  covers  460  to  4&0  mc. 
Brand  new  BC-645  with  tubes,  less 
power  supply  in  factory  carton. 
Shipping  weight  25  lbs.  SPECIAL!  . 
PE-I01G   Dynamotor.    12/24V  input    .. 

UHF    Antenna    Assembly    ,.., 

Complete  Set  of   10   Plugs    

Control    Box    .  .  .  . , 


~->- 


BBAND 
NEW 


ri       ■•      ■       ■       I       1      i      + 


$19.50 

, ,...    $7.95 

u.   .   .    ,    ^    ,       C.*tit 

,.  i  ,,    ,    ,    .        OiUU 

.  ,    2.25 

SPECIAL  "PACKAGE"  OFFER: 

BC-645    Transceiver,     Dynamotor    and     all     accessories     above. 
COMPLETE,    BRAND    NEW,  529  5 D 

While  Stocks  Last * ,  ♦  ^tii-MU 

BC1206-C  BEACON  RECEIVER 

195  to  420  Kc.  made  by  Setehel  -  Carlson. 
Works  on  24-28  volts  D.C.  135  Ke,  IF, 
Complete  with  5  tubes.  Size  4*  x  4*  x  0*. 

wt.  4  ibs.  $10.95 


LIKE    NEW 
USED, 


less    tubes    $4.95 


ARC-3  RECEIVER! 


$21.50 


Complete   with   AH   tubes    Exc.    Used 

Like  NEW .....$33.50 

Crystal -control  led  17-tube  superhet,  tunes  from  100  to  f56 
MC,  AM,,  on  any  3  preselected  channels,  28- volt  DC  power 
input.  Tubes:  1-9002,  ti-6AKS»  M2SH7,  3-I2SG7,  1-9001. 
I-I2H6,    2-I2SN7,     I-I2SL7,     I-I2AG. 

110   V   A.C.    Power  Supply    Kit  for  above 15.00 

Factory   Wired   and   Tested 19*95 


ARC-R  TRANSMITTER 

Companion  unit  for  above  tunes  1 00  to  156  MC  on  any  8  pre- 
selected channels.  9  tubes,  crystal  controlled,  provides  tone  and 
voice  modulation.  28V  DC  Power  input.  Complete  with  all 
Tubes;    3-6V6,    2-332A,    I-J2SH7,    I-6J5,    2-6L6.    EXC. 


Used 

Like   new   condition    .,:,,..'.., 

ARC-3  PUSHBUTTON  CONTROL  BOX 


Only 


SCR-274   COMMAND    EQUIPMENT 

ALL  COMPLETE   WITH    TUBES  Like 


Type  Description 

BC-453  Receiver 

190-550    Kc 

BC-454  Receiver  3-6  Mc, 
BC-455  Receiver  6-9  Mc. 
BC946  Receiver  550-1500 
New,    in    original    packing 


Used 


New 


$18.95 

$2ft.Sn 
$5.95 


BRAND 
NEW 


$14.95 
$15.95 


$10.95  P.U.R. 

$19.50  P.U.R. 

$13,95  $19.50  P.U.R. 

Kc    Complete    with    all    tubes,    Brand 

PUR 


1.5   to   3    MC    Receiver   Brand    New 


PUR. 


I  ID  Volt  AC  Power  Supply  Kit  for  all  274-N  and 
ARC -5    Receivers,    Complete  with   metal    case,      JO  QR 

Instructions     ....    ..,,.>........ ^w-*f^ 

Factory  wired,   tested,  ready  to  operate    $12.50 

SPLINED  TUNING  KNOB  for  274-N  and  ARC-5 
RECEIVERS.  Fits  BC-453,  BC-454  and  others,  *Qa 
Only HUl" 


2.1  to  3  Mc  Transmitter,  Brand  New   . $12.95 

BC-457    TRANSMITTER— 4-5.3    Me.    complete  f  Tfl  7>f 

with    all   tubes    and   crystal,    BRAND   NEW *piU.#U 

Ij  t  Ke    s\  e  w         ..........  +  +  .....>...■'.  p  *.•*  ......    .      ^y  / .  y  o 

BC-458    TRANSMITTER— 5.3    to    7    Mc.     Complete    with     all 
tubes    and    crystal.  f17QR 

BRAND  NEW Y  ■  *"3^ 

Like    New    . . >  .    $7,95 

BC-696   TRANSMITTER    3-4    Mc   Complete    with  *11  OR 

All  Tubes  &  Crystal.  Like  New V  ■  i«W 

BC -456  Modulator USED    3.45     NEW    5.95 

ALL  ACCESSORIES  AVAILABLE  FOR  ABOVB 


MICROPHONES  Checked  Out,  Perfect 
T'I7   Carbon  Hand  Mike, 

Exe.  Used  $4,45   ...,....,,. 

RS-38  Navy  Type  Carbon  Hand  Mike. 
Exc.   Used  $$.95 


Brand  New  $7.95 
.Like  New  $5.75 


SCHEMATIC  DIAGRAMS    ^T^T^t?      65c 

Please  Include  25%"  Deposit  with  order — Balance  C.O.D., 
or  Remittance  In  Full.  50c  Handling  Charge  on  ail  orders 
under  $5.00*  All  shipments  F.O.B.  Our  Warehouse,  N.Y.C. 
All     Merchandise    subject    to    Prior    Sale    and     Price    Change. 

G  &  G  RADIO  SUPPLY  CO, 

Telephone:   CO   7-4605 
75-G  Leonard  St.  New  York  13,  N.  Y. 
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Lafayette  Mechanical   Filter 

Lafayette  Radio  Electronics  Corporation  has 
introduced  a  highly  selective  mechanical  filter 
for  use  in  amateur,  cw  and  ssb  communica- 
tions receivers.  With  the  influx  of  new  stations 
and  narrow  bandwidlhs  prevalent  today  it  is 
necessary  to  increase  the  selectivity  of  present 
receivers  with  an  intermediate  frequency  of 
455kc.  The  Lafayette  mechanical  filter  closely 
approximates  an  steep-skirted,  fiat-top  ideal 
band  pass  response.  At  2.5  kc  on  either  side 
of  the  center  frequency,  the  filter  provides  60 
db  attentuation  of  unwanted  signals  assuring 
complete  adjacent  channel  rejection.  With 
the  mechanical  filter  comes  a  network  consist- 
ing of  two  coupling  transformers  mounted  on 
a  PC  board  only  2XW  X  5/8H  X  1  3/8D. 
Price  is  $19,95.  Full  Specifications  are  avail- 
able on  request  from  Lafayette  Radio  Cor- 
poration, 111  Jericho  Turnpike,  Syosset,  LX, 
NX 

New  Heathkit  6  &  2  Meter  Converters 
The  Heath  Company,  Benton  Harbor,  Michi- 
gan, has  announced  the  availability  of  two  new 
6  &  2  meter  converters  to  extend  the  operation 
of  the  Heathkit  Model  3B-300  SSB  Receiver 
for  high  performance  VHF  Reception.  Both 
models  can  also  be  used  with  any  receiver  pro- 
viding appropriate  voltages  and  10-meter  cov- 


The  6-meter  model.  Kit  SBA-300-3,  extends 
coverage  of  the  SB-300  Receiver  from  48  to 
54  mc  (50  to  52  mc  with  crystal  supplied), 
and  the  2-meter  converter,  Kit  SBA-300-4, 
extends  coverage  from  142  to  150  me  (144 
to  146  mc  using  crystal  supplied) . 

Both  units  are  easily  installed  on  the  SB- 
300\s  rear  cabinet  panel  with  simple  plug-in 
connections  and  power  cables.  One  switch  ac- 
tivates either  converter. 

In  addition,  each  converter  uses  a  6DJ8  eas- 
code  amplifier  for  low  noise  factor  and  high 
sensitivity  and  there's  an  applied  AGC  pro- 
vision for  strong  signal  handling  capability. 

Each  converter  sells  for  $19.95,  For  full 
information,  write  the  Heath  Company,  Ben- 
ton Harbor,  Michigan  49023,  A  free  108-page 
catalog  describing  the  converters,  as  well  as 
over  250  Heathkit  products  will  be  sent  your 
wav. 


Buddy  VHF  Preamp 

Marina  Products  has  come  out  with  a  new 
Nuvistor  preamplifier  for  6  and  2  meters.  The 
Buddy  preamp  gives  up  to  20  db  gain  yet 
doesn't  require  neutralization.  Frequency  ad- 
justment is  very  easy.  It  reduces  spurious  re- 
sponses by  adding  2  tuned  circuits  where  they 
do  the  most  good.  It's  very  small  (only  2x2 
X  %  in.)  so  is  easy  to  fit  into  almost  any  re- 
ceiver or  transceiver.  There  are  only  4  connec- 
tions to  make:  input,  output,  6.3  vac  and  B+. 
Everything  needed  for  the  easy  installation  is 
included.  We  tried  the  2  meter  model  on  a 
converter  using  2  g.g.  6CW4Js  and  the  im- 
provement was  very  impressive.  Best  news  of 
all  is  the  price-$9.95  for  2m,  $8.95  for  6m, 
A  CB  model  is  also  available.  Marina  Products, 
2912  Industrial  Way,  A  Santa  Maria,  Cali- 
fornia. 


Lafayette  VFO 

Lafavette  Radio  has  introduced  a  new  self- 
powered  VFO  covering  the  80  through  10  me- 
ter amateur  bands.  The  99-2501  VFO  uses  a 
high  UQ"  series  tuned  Clapp  oscillator  with  a 
VR  tube  to  eliminate  frequency  shift  due  to 
line  voltage  fluctuation.  There  are  two  output 
impedances  and  output  is  sufficient  to  drive 
most  modern  transmitters.  It  features  a  large 
easv-to-read  illuminated  slide  rule  dial  with 
a  smooth  tuning  drive.  The  power  supply  uses 
silicon  diodes  and  operates  on  117  vac. 
tubes;  6AW6,  6AQ5,  OA2.  Dimensions:  6MW 
X  5J£H  X  7/£"  D.  More  information  is  available 
from  Lafayette  at  111  Jericho  Turnpike,  Syos- 
set,  L.  L  N.  Y. 
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New   Literature 

Mobile  Handbook 
Sams'  new  book,  the  Two  Way  Mobile  Radio 
Handbook  by  Jack  Nelmi  will  interest  anyone 
who  works  with  mobile  radio*  The  table  of 
contents  indicates  the  thorough  coverage:  Basic 
Systems,  Receiver  and  Front  End  Circuits,  IF 
Systems,  Squelch  and  AFC,  Transmitters,  Con- 
trol Systems,  Antenna  Systems,  Power ?  Servic- 
ing, Setting  up  the  Shop,  Sales  and  Service, 
and  Common  Carrier  Service.  The  book  is 
written  in  Sams"  usual  clear  style.  Price  $3.95 
from  your  dealer  or  from  Howard  W.  Sams, 
4300  West  62nd  Street,  Indianapolis,  Indiana. 

Mobile    Interference   Book 

Bothered  by  interference  in  your  boat  or 
car?  Hallett  Manufacturing  Company  has  a 
new  book  available  that  describes  the  sources 
and  elimination  of  interference  to  mobile  rigs. 
In  an  easy  to  understand  question  and  answer 
style,  the  book  will  help  you  discover  what  is 
causing  interference  and  how  you  can  use 
suppression  kits,  filters  and  shielded  ignition 
systems  to  prevent  it.  This  informative  book 
was  written  by  Robert  Mcintosh,  the  president 
sf  Hallett  and  is  free  to  anyone  using,  selling 
or  servicing  mobile  gear.  Write  to  Hal  let  Manu- 
Facturing  Company,  5910  Bowcroft  Street,  Los 
Angeles,  Calif. 

Writer's  Handbook 

Anyone  who  wants  to  write  for  73  (or  any 
ither  technical  magazine)  should  read  the 
Technical  Writers  and  Editors  Stylebooh  care- 
fully. It  will  help  to  improve  the  clarity  and 
grammar  of  your  writing  and  will  show  you 
low  to  prepare  manuscripts  that  will  not  give 
lis  fits.  The  well-known  author,  Rufus  Turner 
fC6AI,  covers  the  basics  of  technical  writing, 
[rmnuscript  preparation,  grammatical  construc- 
tion (the  way  it  should  be  taught  in  schools), 
punctuation,  use  of  math,  etc,  Also  included 
ire  a  number  of  tables  and  glossaries  that  will 
Drove  very  valuable  to  any  writer.  It's  pub- 
lished by  Howard  W.  Sams,  4300  West  62nd 
street,  Indianapolis,  Indiana,  Price:  $3.95  soft- 
bound,  $4,95  in  hard  covers. 

Tri-Ex  Catalog 

Tri-Ex  Towers  has  a  new  catalog  out.  It 
includes  all  of  their  fine  products,  such  as  ham 
ind  industrial  crank- up  and  tilt-overtowers? 
notorized  crank-up  towers,  rotating  towers, 
guying  accessories,  communications  towers, 
economy  towers,  tower  trailers,  brackets,  stand- 
)ffs,  etc-  Just  about  anything  you  could 
possibly  imagine  in  towers  and  related  gear 
s  included.  Write  to  Tri-Ex  Towers,  127  East 
[nyo  Street,  Tulare,  California  and  they'll  be 
^Iad  to  send  you  one. 


MAKE 

PRINTED  CIRCUITS 


50  PAGE  MANUAL 

Detailed    information    with    illustrations 
Three  methods.  Only  $3.00  Per  Copy.  PP 

CIRCUIT  BOARD  AND  SUPPLIES 


Marion  Hill 
W5HOW 


Humble.  Texas 


Route  #2  Box  1005 


I 


WAY* 


COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


HYE-QUE      ANTENNA-FEEDLINE      CONNECTOR 

Mew  3-in-l  molded  plastic-and-metal 
fitting  provides:  coax  feeder  connec- 
tion, heavy  copper  leads  to  elements, 
antenna  center  support.  Hye-Que  I 
Connector  fits  standard  PL259,  Rein- 
forced,  weather  protected,  ultra-effi- 
cient. At  your  ham  store,  or  $2.95 
opd.  Companion  insulators,  2  for  99c 
ppd.    Includes   complete   instructions, 

BUDWIG  MFG.  CO.,  P.O.  Box  97,  Ramona,  Calif. 92065 


-  just  one  step 
from  Radio  City 

Fifth  Avenue 
Times  Square 


—  Broadway  Entertainment 

New  York 

Singles  $3.50  to  $6     Doubles  $5  to  $9 
Write,  Wire  or  Phone  for  Reservations 

PLaza  7  -  6360 


NICHOLAS  A.    NICHOLAS 
Manager 


106  WEST  47th  STREET 
2  Blocks  from  Rockefeller  Center 

NEW  YORK  36,  NEW  YORK 
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advised  by  my  lawyers   that 
donrt  you  ever  proofread  j 

ijexxerb 

have  no  other  recourse  but 
should  be   tarred  and  feath 

Good  mornings  Wayne, 

Played  at  the  Richmond  Radio  Club  Friday  night  was 
a  tape  of  a  debate  between  John  Hun  toon  and  yourself 
at  a  convention  of  some  sort  somewhere  In  New  England 
last  Spring,  This  was  sent  to  WA6UFW,  who  thought  of 
the  idea  for  a  similar  debate  out  here  back  with  the 
Pacific  Division  Convention  in  September.  Since  Huntoon 
and  other  West  coast  prominents  of  the  League  refused 
to  debate  with  such  a  scurvy  character  as  yourself,  Don 
bugged  Huntoon  about  it  at  the  Convention,  Huntoon's 
excuse  was  that  another  debate  would  be  useless,  since 
it  would  probably  turn  out  like  the  one  in  New  England. 
He  offered,  instead,  to  send  Don  a  tape  of  that  debate. 

Well,  after  listening  to  that  two  hour  tape,  I  can  see 
why  Huntoon  was  not  anxious  to  have  it  repeated!  I  am 
curious  a  to  why  he  even  sent  it  to  us  in  the  first  place ; 
it  sure  did  not  seem  to  represent  a  "victory"  for  the  ARRL. 

One  more  thing  about  the  December  73,  where  can  I 
get  a  wall  clock  like  the  one  on  page  56?  Is  it  a  half-sized 
clock  for  crowded  walls,  or  does  it  go  from  1  o'clock  to 
48  o'clock*  for  weekend  contests? 

Bob    Suerstedt,     WA6VAT 
1867    Van    Ness 
San   Pablo,    Calif. 

Dear  Wayne: 

Tt  seems  we  amateurs  are  critized  for  not  doing  enough 
public  service.  However  I  believe  a  lot  of  hams  hide  their 
light  under  a  bushel  and  I  would  like  you  know  what  the 
"Old  Pueblo  Radio   Club"  is  doing  in  Tucson. 

Phil  Richardson  K70BS  has  been  meeting  the  Eye  Bank 
here  for  quite  some  time  and  will  now  be  assisted  by 
Skip,  K7DHD  and  Tom,  K7RME.  The  Eye  Bank  Net 
reports  that  by  October  10,  1964,  five  hundred  eyes  were 
exchanged.  Skipt  K7DHD  recently  received  some  nice 
newspaper  publicity  for  his  work  in  the  eyebank, 

Phil,  K70BS  was  instrumental  in  getting  our  club  a 
permanent  meeting  place  from  the  city  and  we  will  also 
get  a  special  room  for  radio  equipment  and  as  a  shop 
for  construction.  As  Phil  also  manages  Radio  Station 
KTKT  we  get  extra  publicity  there.  An  SSB  transceiver 
has  been  purchased.  We  are  also  incorporating  to  protect 
the  officers  and   members-    Han>TV  may  be  included* 

Club  projects  are  as  follows.  Code  and  Theory  instruc- 
tion. The  newspapers  gave  us  some  publicity  with  the  re- 
sult that  between  135  and  140  persons  showed  up  for 
registration-  And  at  the  fourth  session  we  had  between 
80  and  ninety  still  attending  classes. 

Under  Edil,  K71CK,  leadership,  John,  K7JQJ  is  teach- 
ing advanced  theory  Chet,  K7VYF  and  Tony,  DL6UK  is 
teaching  code  with  the  assistance  of  Dave,  K7YVMA, 
Mark  K70LZ  and  John,  K7VZB,  Huddy,  W7QNC  has 
worked  hard  and  been  at  every  session.  He  is  our  present 
president  and  K70BS   is  vice.    Pres. 

The  btg  project  of  the  year  is  "Operation  52."  This  has 
been  in  effect  for  several  years  and  is  certainly  a  public 
service  project.  Each  year  the  parents  of  each  child  at  the 
Asthmatic  Foundation  here  is  contacted  and  effort  made 
to  have  a  ham  in  that  city  furnish  a  phone  patch  so  that 
each  child  may  talk  to  it's  parent  on  or  at  Christmas 
time.  This  year  tt  will  be  26th  and  27th  of  December, 
"Skip,"  K7HDII  will  be  co-ordinator  of  Operation  52 
this  year. 

Outside  of  this  we  have  had  some  very  good  speakers 
at  various  meetings  in  the  past  and  in  September  we  had 
an   ATV   demonstration    with   two   complete   station 

I  feel  that  the  above  gives  some  of  the  other  clubs 
something  to  shoot  at.  My  own  projects  have  been  han- 
dling some  traffic  and  drumming  up  interest  in  ATV  and 
UHF. 

Ai    Johnson,    K7VQI 


Dear  Wayne P 

One  thing  which  you  may  know,  hut  that  some  of  your 
readers  may  not— the  Army  offers  a  eries  of  correspondence 
courses  in  electronics  which  are  very  thorough,  free  to 
members  of  the  Army  Reserve  and  I  think  to  people  in 
MARS  also.  These  courses  range  from  mathematics  and 
use  of  the  slide  rule  to  SSB,  transients  and  wave  forms, 
pulse  techniques  and  so  on.  From  those  courses  I  have 
taken,  I  can  say  that  they  are  excellently  presented,  and 
that  the  questions  and  exercises  at  the  end  of  each  lesson 
really  help  the  material  to  stick  after  you've  read  it. 
I  have  found  that  just  buying  books  on  electronic  theory 
can  be  a  sad  experience.  Either  the  book  will  quickly 
sail  off  into  higher  mathematics  and  leave  me  far  behind, 
or  else  it  will  be  full  of  little  figure  drawings  of  Vicky 
Volt  and  Andy  Ampere  on  their  merry  electronic  way. 
The  Army  courses  offer  a  good  compromise  and  can  pro- 
vide the  sort  of  technical  background  that  a  ham  can 
really  use.  Information  on  how  to  apply  for  these  courses 
can  be  obtained  by  Reservists  at  their  local  reserve  center. 
The  reserve  center  will  also  have  a  catalog  showing  the 
courses  available.  They  are  offered  both  by  the  Signal 
Corps,  and  the  Army  Security  Agency* 

One  other  thing*  hams  of  draft  age  shouldn't  overlook 
the  chance  to  learn  something  about  their  hobby  while 
they  serve  their  time.  Being  a  radio  operator  or  a  repair* 
man  can  1  e  a  much  more  enjoyable  way  to  spend  a  few 
years  than  woofing  around  in  the  mud  with  a  rifle.  Not 
only  the  individual  benefits  from  the  training  he  receives, 
but  the  service  benefits  also  from  having  a  man  who  has 
prior  experience  and  some  interest  in  his  work.  Also  the 
ingenuity  for  which  hams  are  famous  often  leads  them 
to  solve  problems  which  more  dogmatic  types  can  not 
handle. 

Well,  I  guess  that's  about  all.  I  envy  you,  living  up 
there  in  New  Hampshire.  I  have  climbed  Mt.  Monadnock 
three  or  four  times  and  have  done  some  work  for  a  person 
with  a  summer  home  near  the  bae  of  the  toll  road.  There's 
an  awful  lot  of  nice  real  estate  up  there. 

Alan  Tompkins 
New    Haven,    Conn, 


Hit 

You  sure  built  up  73  magazine  since  the  first  few  years 
Congratulations.  The  XYL  and  I  visited  you  the  day 
you  got  your  horse  *  ,  ,  remember?  I'm  through  with 
QST.  Don't  need  it  at  all.  They  still  have  the  old  at- 
titude, "Father  Knows  Best/'  I  like  your  down  to  eartli 
editorials*  QST  is  too  big  for  its  breeches.  An  organization 
for  the  interest  first  of  the  QST  brass,  then  the  interest 
of  the  ham.   Keep  up  the  good  work. 

Fred    Haas    W2SF 
BronxviUe,    N.     Y 

Dear  Wayne: 

Congratulations  to  I.O.A.R,  for  the  fine  flaming  decals 
designating  the  founding  members.  We  certainly  will  use 
them  with  pride.  Also  we  consider  the  publishing  by 
LO.AR,  of  FCC  Part  97  Rules  and  regulations  for  its 
members  a  great  service.  This  is  the  first  time  we  have 
had  them  available  for  reference  in  a  suitable  form  that 
can  be  filed  for  quick  reference  should  we  desire  and  many 
questions  come  up  most  daily  that  need  them  for  reference, 
I  assume  that  the  I.O.A.R,  will  also  keep  its  members 
ail  vised  of  changes  when  they  become  effective. 

We  are  of  the  same  opinion  as  you  that  the  more 
readers  of  73  we  have  the  more  interest  will  be  taken  in 
the  preservation  of  our  hobby.  (Don't  let  ARRL  hear  me 
call  it  a  hobby.)  Huntoon  broke  down  and  wrote  me  a 
letter  asking  me  to  rejoin  the  ARRL.  I  shall  consider  it. 
However,  that  seems  to  be  the  only  way  that  I  could  get 
a  letter  from  them  as  they  would  not  answer  mine  while 
I  was  a  member,  HL 

lOAR's  organizational  chart  and  the  report  on  the 
funds  wore  informative  and  of  interest  to  me  and  I  appre- 
ciate this  personal  attention.  I  certainly  hope  that  IOAR 
never  gets  so  large  in  scope  that  its  members  become 
numbers  to  denote  power  for  your  office  to  use,  as  has 
been  the  case  in  others^  HL 

Ted  Ames  KlVHT 
Millinocket,      Maine 
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1C/VRW-7   WIRE    RECORDER 

Used    to    record    pilots    voice    during    flight.    Good    for    use 
oround  hom  shack  or  mobile.  Works  on  24  voJts  $7.95  ea. 

DIRECTIONAL   LOOP  ANTENNA 

Approximately  8"  diameter,  new       . $1.95  ea. 

RECTIFIER  GERMANIUM  DIODE 

Mounted   in   heat  sink.    200  volts  at   10  amps  several   can 

be   connected    for   higher    voltage   O    amperage. 

Price   per  each   $1.49 


SELSYNS 

ItO   V,  €0  cycle   3Vi"   diameter 


$4.95   a  pair 


TCS  MOBILE   POWER  SUPPLY 

12     volt     dual     dynamo  tor,     fully    filtered.     Will     operate 
SCR  522,  ARC-3,  ARC-4,  ARC-5,  etc.        .    new,  59.95  ea. 


MOBILE  WONDER 

12  volts  in,  24  volts  out  at  4  amps  for  operating  24 
volt  equipment  on  your  12  volt  car  battery,  10"x4"x6", 
Water    &    hoisture    proof  .        $9.99 


GONSET   G-151    FOR   TRADE   ONLY 

FM    2    meter    transceiver.    Operates    on    12    vofts    DC    or 
110  VAC.  Complete  with  power  supply.   Needs  work. 

TS-35/AP  SIGNAL  GENERATOR 

Testing    &   general    maintenance    of   X-band    radar   equip- 

'I'  ^~  III*  »■■■■■■.  tfBiBipB44lll}B4aBHBBHB*BB+<r     T'^*  ""t     *  t»F  Tt*r 


SOUND  POWERED 
TELEPHONE   HANDSETS 

Consists   of  2   sound   powered   handsets   and    200*   of  wire. 

Light,    compact    and    new    all    for     ....,,..,....,..  $9,95 

24  VOLT  GENERATOR 

10"    long   fry   6"   diameter.    Produces   28    volts    DC   at  25 

amps  New  $7.95  ea. 


2   VOLT   RECHARGEABLE    BATTERY 


20   amp   hours,    re* 


+    *    ■• 


VARIACS 


3  amps,   125  vJts,   60  cycle,  in  good  condition   $6,95  ea. 


GEIGER  COUNTER 

Uses   famous  Ceiger   Mueller   tubes,   which  detects  gamma 
radiation.    Comes    complete    with    earphone    and    battery. 

New    ...... $4.95    ea. 


16  MM  MOVIE  CAMERA 

Magazine   load   type.    Complete  with    1%"   F3.5   lens   mfd. 
by   Fairchild.    Battery   operated,   excellent  $9.95   ea. 

POWER  SUPPLY 

Primary    110    volt    AC    Secondary    160    volt    DC    100    ma. 

Mounted   on   chassis  with   tube  new  condition    .  ,$2.95   ea. 


NAVY   BEAM   FILTER 

1020  cycles,  same  as  FL-8  with  cord  &  PL-55  &  switch] 
control*   Slant    Panel    for  easy   viewing    $1.95   ea 


RA-62  AC   POWER  SUPPLY 

Originally    designed    for    SCR-522,    but   will    work    as    well 
for  ARC-3,   ARC-4,   ARC-5,   etc $29.50  ea. 


DRONE   RECEIVER 

Radio  controlled  receiver,  5  circuits  relay  operated.  Fre- 
quency range  57  MC  to  76  MC,  Will  moke  good  6  meter 
receiver  complete  with    relays  &  tubes    ...,*..    $7.95  ea. 


1-210  ALIGNMENT  INDICATOR 

Vacuum  voltage   indicator,    powered   by  external   dry   bat- 
teries     -   new  S3.95;  used  $2.95 


BC-1000  TRANSCEIVER 

18    tube,    dry    batteries,     FM,    portable    radio.     Frequency 
range  40-48MC.   Easily  put  on  6  meters    $29.50  ea. 


1000  KC  CRYSTAL 

For  LM  or  BC  221  frequency  meter 


new  $4,95  ea. 


100  KC  CRYSTAL 

In   metal  sealed   holder,   new   commercial    ....     $4.95   ea. 


TUBE  CHECKING  METER 

3"  micromhos.  Also  has  ohm  scale  for  measuring  resistance 
.new only  $2,95    ea. 


ARN-6  RECEIVER 

DF    100-1750    KC.    Built    in    vibrator    power    supply.    Good 
for    direction    finder    for    boats,    etc.,    in    good    cond. 

$19.95   ea. 


88  MH  TOROID  COILS 

Potted,  easy  to  mount 5   for  $1.25 


TCS  SPEAKER 

5,J    diameter,    heavy   duty  PM    speaker   housed    in    a    steel 

case.    Also    containing    8  to    600    ohm    transformer.     500 

ohm   bridged-T  pad,    mfg,  by  Jenson    ,  .  . ,  .  $4.95   ea. 


AUTOMATIC   KEYER 

KY-65   ARA-26    Complete   keying    mechanism   with    coding 
wheels,    for    keying    transmitters  $3.95    eO- 


HANDSET   HOLDER   FOR  T-17 

or  other  type  mikes  for  mobile  use.    Keeps  mike  locked  in 

place.    New .  .  . ±^c   eQ* 

81 1 A    tubes — late   dote 53.50  ea, 

PE-9&— SCR    522 — 12   volt   dynamotor,   new    .  ..    $6.95   ea. 


GONSET  S  METER 

1 1/2"    square- — new    


$2.95   ea. 


Terms: 

FOB  our  warehouse,  LA.  Cal.  25%  deposit 
with  COD  order,  Calif,  buyers  add  4%  tax. 
Minimum  order  $5.00. 

J.  J.  GLASS  ELECTRONICS 

1624  SOUTH  MAIN  STREET 

LOS  ANGELES  15, 

CALIFORNIA 

Telephone:  RI-91179 


FEBRUARY  1965 
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Dear  Wayne, 

Over  the  June  5- 6th  holidays  there  will  be  a  very,  very 
big-  German  Ham  Convention  in  Berlin  held  by  DARC 
The  mayor  of  Berlin  (and  possibly  the  next  Chancellor  of 
Germany)  Willy  Brandt  will  be  sponsoring  the  event.  We 
will  have  about  2000  hams  in  our  city.  Delegations  from 
England,  Sweden  and  Switzerland  have  already  announced 
their  participation.  There  will  be  a  grand  opening  at  the 
largest  studio  hall  of  Radio  Free  Berlin,  exhibitions  of 
all  kinds  by  manufacturers  and  stores  on  the  fair  ground 
at  the  Funkturm,  meetings  for  different  divisions  of  our 
hobby  (DXf  YL,  VHF,  etc.),  hidden  transmitter  hunts, 
a  BIG  hamfest  (two  bands  and  variety  program),  a  tour 
of  both  sides  of  the  city  and  more. 

A  few  words  of  comment  on  the  war  between  the  ARRL 
leaders  and  Green.  Much  of  it  is  of  little  interest  to 
German  hams,  e.g.  incentive  licensing,  dictatorship,  etc,, 
but  from  what  I  hear,  hams  in  DL  do  not  generally  think 
that  the  ARRL  is  exercising  good  leadership  for  the  good 
of  international  hamdom.  I  think  the  ARRL  could  do 
much  for  the  ham  by  working  up  a  general  prodeeure  to 
be  used  in  all  countries  to  influence  the  respective  gov- 
ernments in  our  favor.  Lobbying  is  badly  needed  on  an 
international  basis  just  for  the  sake  of  survival.  This  is  a 
tough  problem  since,  particularly  in  the  newer  countries, 
you  don't  have  but  a  few  hams  and  they  have  little  or  no 
influence  on  their  governments.  Commercial  radio  and 
communications  services  are  the  greatest  threat  to  amateur 
radio  and  this  situation  should  require  eTery  effort  of  all 
hams  everywhere. 

I  don't  want  to  go  into  details  on  the  accomplishments 
of  the  ARRL  during  recent  years  or  the  recent  proposals, 
etc.  To  a  foreigner  most  of  them  are  of  no  interest  or  even 
seem  ridiculous*  Has  anyone  thought  of  starting  an  inter* 
national  training  program  for  hams?  Sure,  it  would  cost 
money,  but  it  would  be  money  well  spent.  Like  for  instance 
the  Hudson  Amateur  Radio  Council  might  sponsor  a  three 
year  training  program  for  hams  in  the  newly  independent 
Balumbumbia  instead  of  wasting  their  time  and  dough  on 
that  K2US  fiasco.  Or  the  Florida  boys  might  help  hams 
in  Iran  set  up  an  emergency  net  for  communication  after 
those  earthquakes  they  have  there. 

Wayne,  you  take  over  from  there.  Maybe  my  ideas  can 
give  you  and  your  "enemies"  something  to  talk  over.  And 
maybe  it  would  give  CQ  a  chance  to  give  the  money  they 
owe  you  to  a  good  cause,  I'm  sure  you  wouldn't  mind. 

Pete   DL7EU 
Berlin,     Germany 

Dear   Wayne, 

I've  been  reading  with  interest,  the  controversy  as 
regards  the  ham  bands,  FCC,  ARRL,  and  the  Geneva 
Conference  coming  up  with  the  attendant  possibility  of 
reallocation  of  bands,  stiffer  tests,  etc.  I  think  hams 
should  be  limited  to  SO  watts,  the  lower  frequency  bands 
taken  away  entirely  .  .  .  Rather  abrupt,  too  drastic,  you 
say?  Remember,  "What  have  you  done  for  me  recently?"; 
this  applies  to  hams  today.  What  have  they  done  for  radio 
recently  ? 

I'd  like  to  sketch  a  lit i le  personal  picture  for  you  to 
elucidate  the  above,  I'm  a  mechanical  engineer  who  de- 
cided, because  of  automation,  to  study  industrial  electronics 
at  night  and  pick  up  an  asociate  degree.  When  I  finished, 
I  decided  to  use  this  knowledge  for  personal  a  well  as 
professional  use.  I  took  the  Novice  and  Technician  exams 
in  37  minutes— they're  too  easy.  I  bought  a  15  watt 
transceiver  to  "get  on  the  air  with,"  bought  a  BC-645 
to  convert  for  420  mc,  an  SCR  522  for  2  meter,  started 
converting,  built  a  beam,  6  meter  and  2  meter  converters; 
after  a  couple  of  months  on  the  air,  everything  came  to  a 
"screeching  halt." 

I  joined  a  club,  "York  Road  Radio  Club,"  and  found 
the  group  wore  interested  in  parliamentary  procedure  and 
how  to  attract  new  members  than  winding  coils  or  build- 
ing equipment.  The  president  actually  bragged  about  a 
friend  bringing  a  675  watt  6  meter  transmitter  to  his 
house  every  so  often  to,  in  his  words,  "Wipe  out  tv  in 
my  neighborhood/*  (He  didn't  like  his  neighbors).  Ob* 
viously,  I  quit  since  I  seemed  to  be  a  minority  there. 
I  joined  AREC,  and  the  first  time  I  monitored  our  local 
frequency,  I  heard  a  couple  of  kids  pettishly  complaining 
about  a  commander  usurping  a  coordinator's  authority   (or 


vice  versa).   I  don't  think  the  roll  was  even  30%   complete 
during  the  3  or  4  nets  I  monitored. 

1  joined  MARS — there's  a  serious  business — -the  mem- 
bers join  to  get  equipment  and  if  you  talk  about  service 
and  duty,  you're  laughed  at.  After  I  chalked  up  about  12 
roll  calls,  I  could  see  why:  the  extent  of  traffic  was  "Mom: 
1*11  be  home  Saturday  at  7:00,"  or  some  such  equally 
important  message. 

When  I  got  my  license,  I  was  full  of  enthusiasm  for 
ham  radio:  now,  after  a  year  and  a  half,  I've  concluded 
that  ham  radio  is  overrun  with  "B.S.  merchants"  who 
have  no  interest  in  ham  radio  as  a  "service/*  nor  in 
electronics  technology.  (The  CBers  did  more  in  N.  J. 
during  a  recent   forest  fire  than  hams.) 

If  this  seems  like  a  scathing  attack  on  hams  generally, 
1  don't  mean  it  to  be,  but  dammit,  it's  certainly  an  in- 
dictment of  the  segment  I've  contacted   so  far. 

I  haven't  even  mentioned  the  slobs  that  go  buy  a  2000 w 
PEP  sideband  rig  and  don't  even  know  (or  care)  what's 
inside,  the  clowns  who  make  contacts  just  to  count  QSL 
cardfr — who  hardly  stay  with  you  long  enough  to  find  out 
if  they  can  talk  about  ham  gear  intelligently,  the  lovable 
fellows  who  won't  even  answer  you  if  you  don*t  pin  their 
S  meter  when  you  call  or  answer  them,  the  idiots  that 
really  spout  the  "jargon"  like  professional  radio  an- 
nouncers, but  lose  patience  if  you  Ye  interested  in  specific 
equipment  info :   these  are  the  lesser  lights. 

Now,  I'm  not  a  child  (36),  not  stupid,  (I'm  proficeint 
in  two  areas;  "mechanical  engineering"  and  "electronics"). 
I  certainly  have  no  personal  reason  to  pick  on  hams,  and 
these  are  my  honest  feelings.  My  recommendations  to  my 
congressman  are:  relegate  hams  to  the  UHF  bands  open 
up  more  CB,  lower  max  power,  let  >  1  watt  transmitters 
operate  unlicensed  in  all  ham  bands,  let  the  license  level 
(with  attendant  test)  determine  max  power,  ret  est  every 
5   years   with   renewal. 

In  conclusion,  if  my  experiences  had  been  other  than 
I've  outlined,  I'd  still  feel  that  hams  can  do  just  as  much 
BSing  at  1500  mc  as  at  14  mc,  learn  more  by  havnig  to 
cope  with  the  UHF  wiring  and  propagation,  and  do  a 
greater  service  to  the  general  population  (who  are  still 
the  majority)  in  nponing  up  these  bands.  Hani  radio  is  a 
hobby,  but  since  it  utilizes  publicly  owned  property,  the 
radio  bands,  hams  have  a  real  responsibility  to  the  people 
who  have  allowed  them  to  use  this  property.  Are  they 
meeting  this  responsibility  today  as  hams  did  in  the  past? 
I  doubt  it — 

Robert  R.  Shue  K3YEW 
Willow    Grove,    Penna. 

Yes  Robert,  many  of  us  have  run  into  the  situations  you 
describe*  The  solution  to  these  problems  really  isn't  to  lake 
operating  privileges  away  from  everyone  as  you,  and  the 
League,  propose.  Your  quitting  the  radio  club  did  more  to 
weaken  amateur  radio  than  the  irresponsible  president  for  you, 
if  you'd  worked  at  the  problem,  could  have  gathered  together 
the  more  thinking  members  and  gradually  gained  enough 
influence  to  guide  the  dub  progressively,  I've  run  across  the 
same  situation  many  times.  Sure,  sometimes  it  takes  a  year 
or  two  to  get  things  straightened  out,  but  you  have  reason 
and  reasonable  men  on  your  side  and  you  can't  lose.  The 
same  thing  goes  for  the  AREC  and  MARS.  While  a  feu*  of 
these  nets  are  toys  in  the  hands  of  children,  some  quite  oldr 
most  are  run  by  serious  people  and  are  of  value.  The  answer 
is  not  to  be  destructive*  but  to  provide  leadership.  This  is 
what  I've  been  doing  for  many  years  in  bam  radio  *  *  ■  it 
is  what  I  am  trying  to  do  now.  Unfortunately  I'm  not  a 
very  good  organizer  or  leader  .  .  ,  and  Oh,  how  1  wish  I 
were,  for  if  we  bad  one  good  leader  now  we  would  have 
nothing  to  fear  from  the  future,  A  good  leader  would 
gather  all  amateurs  behind  him,  put  an  end  to  ARRL  hanky- 
/Kinky,  and  guide  amateur  radio  into  the  70's  stronger  than 
it  ever  was  before.  Sorry* 
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Dear  Wayne, 

K5JKX*s   articles    are    always   read   with    great   interest, 
because   they   contain   a   great   deal   of   useful    information, 
but   the   noise    figure    treatise    in    October's    issue   contains 
statements   which   I   believe   to   be   slightly   misleading.    In 
an    example    he    states    the    case    of    two    receivers    whose 
specifications  list  equal  sensitivities   in  microvolts,  but  one 
has  a   3   db   better  N.F.   He   then   states  that   the   receiver 
with  the  3  dh  advantage  in  N.F.  will  receive  signals  with 
a  better  signal-to-noise  ratio-    He  is  only  partially  correct ; 
sensitivity   is   given   and   defined   as  the   signal   strength   in 
microvolts    (or    any    other    common    unit,    such    as    dbm) 
required  to  produce   a   given   s.n,r.   at  a   given   bandwidth. 
The   N.F.'s   quoted    in    his    example,    3    db    and    6   db,    do 
nothing  more  than  specify  the  relative  noise  bandwidths  of 
the   receivers    (i.e.,   the   3   db   receiver  has  twice   the  band- 
width of  the  6  db  receiver).  However,  and  this  is  the  point 
which  has  been  overlooked,  the  3  db  receiver  is  capable  of 
producing    a    better    s.n.r.    if    the   two    receivers    had    equal 
bandwidths,  or  if  the  bandwidth  were  variable  to  suit  the 
bandwidth    requirements    of    the    received    signal    and    the 
desired    reproduction    fidelity.     In     most    current    amateur 
receivers,   the  bandwidth   is  fixed  by   a  crystal  filter,   so  if 
its    sensitivity    in    microvolts    is    specified,    this    effectively 
defines    its    capability,    and    knowing    the    N.F.    is    not    an 
increase   in   useful    information. 

In  fact,  the  N.F.  may  easily  be  calculated  knowing  the 
bandwidth  and  sensitivity.  First  of  all,  let's  assume  an 
input  impedance  of  50  ohms  so  that  microvolts  may  be 
converted  to  dbm  (db  below  one  microwatt).  Also,  let's 
say  our  receiver  has  a  two  kc  bandwidth  and  requires  a 
0,1  microvolt  signal  to  produce  a  10  db  s,n,x.  Point  one 
microvolts  into  SO  ohms  is  (0.1  x  10"6)-/50  ==  2  x  10~lfl 
watts,  or  2xl0-13  milliwatts.  This  in  turn  is  —127  dbm. 
Noise  equivalent  power  is  commonly  given  as  — 11 
Ibm/mc.  (This  is  another  way  of  stating  kTB  at  room 
emperature  and  1  mc  bandwidth.  A  bandwidth  shape 
Allowing  a  Gaussian  distribution  curve  is  of  course  im- 
plied, but  the  difference  in  effective  noise  bandwidth 
irising  from  our  crystal  filter  shape  factor  is  ignored  for 
simplicity,)  To  complete  the  numbers  required  in  our 
calculation,  we  must  calculate  the  bandwidth  in  db  for  2 
cc  relative  to  1  mc.  This  is  2  x  103/1  x  10a  —  2x  10~3 
>r  — 27  db.  Noise  figure  may  now  be  computed  as  follows  i 

N.F.  =  114  —  B,W.(db)  —  s.n.r,  +  sensitivity  (dbm) 
=  114—  (—27)  —  10  +  (—127) 
=  4  db 

Noise  figure  is  therefore  a  measure  of  a  receiver's 
apability,  but  not  of  its  performance  under  a  given  set  of 
ixed  conditions* 

Ted      Bergstrom,      W1IQW 

Ipswich,     Massachusetts 


)ear    Wayne, 
For    a    73    "Stray"    to    counter    the    one    by    W2DTE, 

ocal  bookstores   here  sell   QST's   and    CQ's   at   two  for  a 

ickle?   but   no    7  V   since   your   readers   in   this   area   won't 

it  them  go.   Honestly. 

Bob   Suerstedt  WA6VAT 
San     Pablo,     California 

There  is  a  good  reason  why  the  store  on  Sixth  Avenue  in 
lew  York  doesn't  have  73-  Most  of  the  magazines  sold  by 
sed  magazine  stores  are  returns  from  the  newsstands  with 
art  of  their  covers  removed  for  refund  by  the  magazine, 
Jews  stand  distributors  tear  a  corner  off  the  cover,  return 
to  the  publisher  for  credit  and  then  selll  the  magazines  for 
penny  or  two  to  stores,  73  is  not  handled  by  a  newsstand 
istributor  so  you  won't  find  them  in  these  stores* 

ear   Wayne, 

Keep  up  the  good  work  Wayne,  I  love  those  editorials. 
Washington  News  makes  amusing  reading  and  since  it  is 
*ing  sent  to  all  IoAR  members,  how  about  suggesting 
lat  they  use  bigger  type?  HI  Keep  mentioning  the  names 
advertisers  who  have  dropped  their  ads  because  of  your 
litorial  policy,  I  certainly  don't  want  to  buy  from  some- 
le    where    I'm    not    wanted* 

Frank   Nankin    K4BNZ 

IoAR    Founding    Member    #301 


All  Nuvistor  6  Meter  Converters 

*Model    GMC-N.    A    very    compact    low    noise    high    gain    con- 
rerttir  using  4  6CW4's.    Used   by  outstanding   VHF'ers   around 


the   world.    S/N   3   db.   Gain   25   db    @    75  volts, 

2%   x   4  x   1%    in,    Any    if        $7.50  pp 

From  K8RZB:  VY  FB  with  my  CoJ/in*  75 A 3. 

*Standard     2     meter     converter     using     1     6CW4     and     1     6X8. 


Very  low  noise.   Any   if  from  10  to  2S  mc 

from   VE2AEG:   V^al   go-d. 

*Cascode    Nuvistor    pre- amp.    Only    2y%    x    2    in.    25 

For   27,    50    and    144    me    .  . « 

^Single   Nuvistor   pre-amp   for   144   mc ,,._« ... 

*Little    Gem    6    meter    exciter    and    transmitter.    5 
watts   out.    Uses  8   mc   crystals.    Uses   1   6AUS 

We    will 
Look    for 


$6.50  pp 

db    gain. 
$4.50  pp 

.,,    $4.00  pp 

watts    in*    3 
.  ,  .  .   $7.50  pp 

soon    have    a    2    meter    transmitter    similar    to    above. 
the    new    432    mc    converter.    Drop    a    card    for    info. 

All  units  wired  and  tested,  less  tubes  and  crystalsH 


Gem   Electronics 


Box   203 


Tremont   City,  Ohio 


SURPLUS  BARGAINS 


We   have   moved  to   new  quarters  to   start  the   new  year 
with.   Luck   finds,   scarce   items* 

TCS   MOBILE    POWER   SUPPLY 

NEW   12    v    dc    input,   400   v   de    @    200   ma   output. 

$3.95   postpaid  west  of  Denver.   $4,95  postpaid   east 

Dow  Trading   Company 
N.    Dowdell   W6LR  2057   E.   Huntington 

Elliott   7-3981  Duarte,   California 


Need  a  CALIBRATED  Converter? 


THP  Tunaverter 

Ail  transistor  single  band  converters  for 
car  and  home  radios.  Models  for  160  to 
10  meters.  Vernier  6-1  planetary  tuning. 
Large   calibrated   dial.   Muting  connections. 

TRP  Tunaverter  with   connecting  Coax — $19.95 

Copy  SSB  and  CW:  Tunaverter  with  tunable  BFO — $24.95 
Special  if  injection  models  455  or  262  kc.  Excellent  for 
Q5rer— $24,95-  With  BFO— $29.95 


■:•:::  :•: 


TRP-50A  All  transistor  50  watt  power 
supply  and  35  watt  modulator  combo — 
$84.50 


TRP  Tompkins  Radio  Products 
Made  in  USA 

Distributed   by   Herbert   Salcft   and   Co.,   Woodsboro,   Texas 


NEW  ITEM -JUST  ARRIVED 

COLLINS  Single  Side  Band  Multiplex  Generator  using  me- 
chanical  Filter  #F84Z-2  or  simitar  $24.50 

T271/ART28  420  MC  Transmitter  using  2-4X1 50 A  (with  air 
sockets  and  blower),  6161,  829B,  5932,  3-5763,  seven 
other  tubes,  meter,  4-10  turn  microdials,  etc.  Like  new 

$49  50 
T179/ART26  TV  Transmitter  Complete  with  all  tubes  $49^50 
RF  HEATER  Complete  transmitter  with  2  ea.  4-1000  tubes 

$250.00 
RF  HEATER  with  2  ea.  4-400  tubes 
COMPASS  Bendix  B  16 — Ideal  for  planes,  boats, 


TS117   "S"   Band   Freq,    Meter 
NICAD  BATTERIES  BB  403— 3 Vi  AH 

AS  400—20     AH 
2C39A  Tripler  cavity — Less  Tube 
ELECTRONIC  GALVANOMETER  Cohu  Mode!  204 

Catalog  #131  —  FREE  — 

All  orders  FOB  Chicago — 

Subject  prior  Sale. 
Illinois  Residents  add  4% 

ARROW  SALES-CHICAGO, 

2534  S.  MICHIGAN  AVENUE 
CHICAGO    16,    ILLINOIS 


$195.00 

cars  etc* 
$7.50 

$1.49 
$175.00 


INC 


•BRUARY  1965 
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The  Swan  350 


Bill   Siefkin   WB6KEH 


Excellent  is  the  word  for  the  new  Swan  350 
transceiver.  The  hoys  in  Oceanside  seem  to 
have  endless  ability  for  producing  top  quality, 
economical,  high  performance  single  sideband 
transceivers. 

Basically,  the  Swan  350  is  a  single  sideband 
transceiver  providing  complete  SSB  or  CW 
coverage  of  the  80-15  meter  bands  and  one 
500  kc  portion  of  the  10  meter  band.  An  op- 
tional modification  kit  is  available  for  complete 
coverage  of  the  10  meter  band.  AM  operation 
is  accomplished  by  zero-beating  the  received 
signal  and  inserting  a  carrier  into  the  trans- 
mitted sideband   emission. 


The  receiver  is  the  reliable  single  conversion 
design  that  is  found  in  the  Swan  100  and  240 
series.  The  dual  ratio  tuning  has  that  expensive 
feel  to  it,  which  is  characteristic  of  the  en- 
gineering excellence  built  into  this  rig.  The 
transistorized  VFO  is  temperature  and  voltage 


stabilized.   Push-to-talk  operation   is   provided, 
and  an  optional  VOX  accessory  is  available, 

It  weighs  only  17JS  lbs  and  measures  but 
5J£  X  13  X  11  in.  It  is  ideal  for  convenient  fixed, 
portable,  or  mobile  installations.  The  unit  runs 
over  400  watts  PEP  on  SSB,  320  watts  do  in- 
put on  CW,  and  125  watts  dc  on  AM.  The 
transceiver  provides  automatic  gain  control 
(AGC),  automatic  level  control  (ALC),  and 
grid-block  CW  keying.  Recommended  power 
supplies  are  the  Model  117C  for  ac  operation, 
and  Model  412  for  12-volt  dc  operation. 

The  transceiver  uses  15  tubes,  voltage  regu- 
lator, two  transistors,  and  five  diodes.  A  6GK6 
drives  two  ABj  6HF5s.  Unwanted  sideband 
suppression  is  down  40  db,  carrier  suppression 
is  at  least  50  db,  and  third  order  distortion  is 
down  30  dh.  A  lighted  combination  power 
amplifier  cathode  current  and  "S"  meter  is 
provided. 

During  the  first  weekend  of  operation,  I 
worked  12  states,  an  XE2,  KL7,  and  KH6. 
Sideband  and  carrier  suppression,  distortion, 
audio  quality,  and  signal  width  reports  were 
highly  satis  factory.  I  don't  miss  VOX,  Td  just 
as  soon  have  a  rig  that  is  not  "fully  automatic." 
599  reports  on  CW  were  common  across  the 
country. 

The  new  Swan  350  represents  an  outstand- 
ing value  in  amateur  communications.  The 
prices  are  only  $395  for  the  transceiver,  $85 
for  the  ac  supply,  and  $130  for  the  transis- 
torized dc  supply.  The  circuit  is  completely 
hand  wired,  except  for  a  portion  of  the  VFO. 

Considering  performance,  reliability,  crafts- 
manship, and  price,  I  believe  one  could  not  go 
wrong  in  investing  in  this  excellent  piece  ol 
amateur  communications  equipment. 

.  .  ■  WB6KEH 
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73  MACAZINI 


! 


Aff =1000  min. 


TRANSISTORS 

2N99S     type,      in-     f.00 

ternally      c  o  n  - 
nceted    as    Darlington    Am- 
plifiers    4     ti?ad.      Silicon 
npn     planar;     ,5W.     IQQVB- 
CO.    TOIS    Worth    SI  5 


PROXIMITY   SWITCH 
MAGNETIC      oniy    loo 

ACTUATES  FROM  MAGNET      n 


1.000.000    PARTS    SALE 


DOUBLE 
BONUS 


3-TRANSISTOR 

D   AMPLIFIER 

J95 


Only    3"x2"x%w 
Printed   circuit 
Wired, 

subminiature 


BRAND  NEW 

TRANSITRON  SCRs 

Silicon  Controlled  Rectifiers 


7 
PHV        AMP 

5G    D   1  *OC 

loo  a  i.so 

ISO  a  1,75 
2UO    a   1-95 

300  D2.6H 
350  a  2.1)fi 
4O0    a  3/25 


15 

AMP 

c  i.ou 
a  i.ita 

a  2.2r, 
a  2.t5 

D  2,95 

a  3.io 

D  3,50 
U  3.1*5 


AMP 

C  1.50 
O  2.25 
a  2.75 

a  ass 
a  3.50 

a  4.25 
U  4.50 


WORTH     OF 

*  Transistor*- 

*  Recti  Tiers 

.  Condensers 
■  Diodes 

*  Kntifrs 

-  Coils,  etc. 


Radio,  TV  Parts,  Add  25c  for  handling) 

PLUS 


CHOOSE 
ANY 


$1 


ITEM 
FREE 


TRANSITRON 

40-WATT         t. 

SILICON  NPN  MESA         \ 
POWER   TRANSISTORS^^ 

n  2N1648         freqlOmc 

replacement    for         Cjl    AA 
2N389  and   2N424    *i-"U 

Poly  Paks  Exclusive 

TRANSISTOR     100 

JUMBOPAK 


BOTH  "GIFTS"  FREE 
WITH  $10.00  ORDERS 


Pvwer,  Audio,    RF, 
Switching  untested 


SEMI-KON-DUCTORS 


FACTORY 
TESTED 
10  l*P1N  HEAD"  TRANSISTORS.*"-  ir-  w  2N80G     51 

10-2-AMP   TOP   HAT  RECTIFIERS,  untested    $1 

4  2N1059  TRANSISTORS,  «yivjui*e.  m>n,  T022  esse  51 
i  2  RHEEM  2N497  4-WATT  "»J»  **■*«>"  pianars   . .  ,  ,51 
1-RHEEM   2N1613    3W.    *2«   MC   Silicon    Planar    .  ,J] 
I  10  3-AMP  POWER  RECTIFIERS,  **«*••  silicon $1 

B4SYLVAN1A  ONE  AMP  700V  RECTIFIERS,      •  •  "Si 
4   G,E.   2N170  TYPE   TRANSISTORS,    »'ir*-   rf Si 

1    4  G.E.   2N43   OUTPUT  TRANSISTORS,  T°5  case.  .$] 
Q5  SYLVANIA  30MC  TRANSISTORS  '>**  »«**    -    Si 
6  TEXAS  ONE  AMP.  400  VOLT  *P<»xy  recti  tier*  .  .$1 

TRANSITRON  25  AMP  SCR,  1  w  ™v .  $1 

25  GLASS  SILICON  DIODES,  axial,  untested $1 

10    STAB1ST0RS     up     to      I  watt  ----$1 

54   SILICON   NPN   ZN333,  TOS,  TRANSISTORS «$1 
25  GERMANIUM  DIODES,    'N'M-    '^8  untested    ..51 

a  15  TEXAS  SWITCHING  TRANSISTORS,  rnp-n-npn  $T 
1 -SILICON  NPN  "PLANAR"  2N718,  TO  IS  case.jj 
25   TOP   HAT   RECTS   fx,nl    I***,    T50   mil,   untested.  £1 

D4CBS  20-WATT  TRANSTRS,  p»i'<  ^u*j,  2Ni3zG  ,..$1 

6   3-2N341    NPN    SILICON    TRANSISTORS,    *    WQtt 
T5  NPN  TRANSISTORS,  "HHl-  l^P«B  n,ld  «•***  •' • 
I  15  PNP  TRANSISTORS,  «*-^*   w**  nnd  C»MS   ■• 

L    10   FAMOUS  CK722  TRANSISTORS,  i>"p    

j  3  CBS  35W  PWR  TRANSTRS,  -NI"ia^  P*W  stud 


$1  PARTS  PAKS 


WORLD'S 
MOST  POPULAR 

□    6    "MAGNETIC   CORE1'    transistor   transformers.    looTc.  .51 

10  ELECTROIYT1C5,  **'  *  Tunuiers,  to  5uu  mf  #-ji 

3  UTC  SUBOUNCER  TR'STOR  TR'SFORMERS,  ■***■  Si 

30  MOLDED  CONDENSERS,  >P'^^  yellow  mylar  .51 

10  PHONO  PLUG-n-JACK  SETS,  tuners-amps.   $1 


60  Hl-O  RESISTORS  W2,  I,  2W  to  1 


meg',  5*v*o  too 


^}7S  ASST.  HALF-WATT  RESISTORS,  set  lo° 
j  35  TWO  WATTERS,  *''>  ,u" 


B 


•  *  •  * 


*  *  <  t  • 


*  •  *  * 


j  4  2N112  TYPE  IF,  OSC  TRANSTRS,  TO-^ 
D4  SYLVANIA  2N35  NPN 


■$1 

SI 

.51 

SI 
SI 

-$1 

.SI 


si 

$1 

.51 

.$1 

.$1 

%\ 

.51 

,51 
4  TRANSISTOR  TRANSFORMERS,  east.,  worth  525  $j 

60  CERAMIC  CONDENSERS  ,1^'s-  nP°fs  to  •  05  mf  $1 

40  TEXAS  PRECISION  RESISTORS  «st,  i«ft  too     jt 

J  30    CORNING'   LOW  NOISE   RESIST  S,   y?f  Tf  2W,...,-$lj 

IO  WATT   STUD    ZENERS 


50  COILS  &  CHOKES  rrif^  «**  pe^t«&*  *«. 

60  TUBE  SOCKETS  recepteciea,  sndio,  piu^s,  etc.   g 

]  60  TUBULAR  CONDENSERS  l<*  -****  to  1   kv 

3  'TfNY1  V  CONTROLS  Wkw,  2K,  .0  meg,  1  meg 
40  SUBMINIATURE  COND.  '«  -OS"'  cerefil  too  ^  m 
40  WORLD'S  SMALLEST  RESIST.  Wc  too,  i/iow 


G  8V 

a  1  2%* 
a  ao\r 

D  24V 


D  42V 

U  4T.V 

[J  r>nv 

(1  TOV 

a  «ov 


n  yov 

D  I  HIV 
D  I00V 
□   1  2  -I V 

D   JROV 


TESTED 

WRITE    FOR 

OTHER 

Voltages 


H  4  SYLVANIA  2N35  NPN.  1ll!l'ie-      [tr—   ......  51 

^      I      □    6-AMP    1000V    SILICON    STUD    RECT'S    2    for   $1.49      1 

\ 
\ 


3  2N1264  UHF  TRANSISTORS,  '*°"  mc  TOS  case  ..SI 
6     TEXAS   20W  TRANS  RS,   2N1038.   heatslnkr  TOS   $1 

2-25AMP  SILICON  STUD  RECTIFIERS ..SI 

6  TRANSISTOR  RADIO  SET,  ■■****.  pp.  ,  Si 

j4  CK721    TRANSTRS       !    n*w   nl""»*«uiri  case,  pnp    ,tSl 

□  4  SUBMINIATURE  2N131   TRANSTRS,  rfif«  ^p  _si 

4  TRANSITRON   1  N429  2ENER  REFERENCES SI 

16  ZENER  DIODES,  «pfi«W  ttarte*.  e«sorted  _ %} 

□  2  2N964  EPITAXIAL  MESA,  3®°  MC.  PNTt  to-ib     si 
10  PHILCO  MAT  H1-FREQ    TRANSTRS,  untested 

5  GENERAL  ELECTRIC  -S1°7  W«-  p«p  tmnstrs 
25  SEMI-KON*DUCTORS,  ************  dtodes.  rect. 
3  2N255  PWR  TRANSISTORS  *r  ^ual  T°3  ***** 

5    SUN    BATTERIES  TO    x    1  /2"   si3!es-    ltl*  sensitive 

□  1    3N35  TETRODE,    15°mc  trenelsior.   Klllron    , 

G   30    TRANSISTORS,    nnp-n-mm.   TOs   cases.  . 

□  4— 2N522A    TRANSISTORS,    b*    Industrlel,    TOS, 
l~l    1  0    PRINTED    CIRCUIT  Transistors.  2X212.  npn's  £00  jl 

□  10   2-AMP   RECTIFIERS,    50   to   eOOV,    studs $1 

H    3— 40 VV.    TRANSISTORS.    by   Motorola,   like   2Nt7S.$l 
Q    10   NPN    SWITCHING   transistors,    2N440   equals 


30    SPRAGUE  "YELLOW  MYLAR**  CONDENSERS  to  lmfa\$l 

40  SUBMINIATURE  COND       u'    a5m^i  ceranl  ta.  -    -  51 

1-INFRA-RED  PARABOLIC  REFLECTOR  &  FILTER  SI 

T-INFRA-RED  PHOTO  DETECTOR  TRANSDUCER  $1 

S25  RADIO-n-TV  SURPRISE,  *we  variety 51 

TO  TRANSISTOR  ELECTROLYTICS,  10  to  icomf  ..51 

50  RADIO   &   TV   KNOBS,  a8*1^   dolors,  styles $1 

10  VOLUME  CONTROLS    *  1  me&,  switch  too $1 

50  MICA  CAPACITORS,  to    <Mmr,  slivers  too 51 

30  POWER  RESISTORS,  **  sowr  to  24  Kohms $] 

40   DISC  CONDENSERS   fo  .01    to   1  KV _ Si 


PHILCO    TRANSISTORIZED 
CRYSTAL    OSCILLATOR 

Crystal    freq«:    40   to   GOnic.    Use  as   frea. 

strind.ird,  marker.  osc*  etc-  Wired* 
ed  circuit.  ONLY  2  x  2  it  X*"  Wfth 
al     thermistor       12OOMC     transistor. 


ONLY 


2 


98 


11 


New!  PANCAKE  Transistors 

IN    THE   NEW    T046    MICRO    CASES 

Silicon    Epilcixial    Pianars  *   70%    off    reloit 


lOc 


FOR   OUR     GIANT   BARGAIN   CATALOG   ON; 
3    Semitondutfon        □    Poly  Poks       O    Ports 


TERMS:  send  check,  money 
order,  include  postage — avg.  wt. 
per  pnk  I  tb.  Rated,  net  30  days. 
CODi    253fe 

P.O.   BOX  942A 

SO.    LYNFIELD,   MASS. 

"PAK-KING"  OF  THE  WORLD 


i>   Only 

Lilto 

2N706 

2N70S 

2N870 

2N995 

2N996 

2N1613 

2N1893 

2N2049 

2N264S 


Yu 


n'Sf*   tlf   Cold    novcrr    leads 


U 


*  • 


w. 

A 

.5 

-36 
.36 

,8 
.5 


2N2695**.36 


VCB 
20 
20 
60 
IS 
12 
50 

100 

so 

50 
25 


HFE  FREOmc 


20 
30 
120' 
I4P 
100' 
120' 
120' 
300* 
300* 
130* 


200 
480 
80 

too 

120 
80 
70 
85 
85 

100 


ONLY 

$4  00 


EACH 


BDMADY     1Q£C 


Lafayette 

HE-45B 


Although  not  a  recent  market  item,  the 
Lafayette  HE-45B  has  received  little  publicity 
since  being  modified  from  the  HE-45.  Never- 
theless, this  compact  unit  is  a  real  sleeper, 
It  deserves  the  attention  of  the  six-meter  en- 
thusiast for  fixed  or  mobile  use  or  both. 

The  transceiver  as  received  from  Lafayette 
is  complete.  You  can  be  on  the  air  within  five 
minutes  of  unpacking  if  you  have  an  an- 
tenna up!  A  good  ceramic  push-to-talk  micro- 
phone with  AC  and  DC  cables  and  plugs  (al- 
ready wired),  a  crystal  for  50.124  mt\  and  a 
detachable  mounting  bracket  are  included.  The 
latter  may  be  left  on  when  used  as  a  fixed  sta- 
tion, permitting  the  unit  to  face  the  operator 
with  the  slope  of  the  panel  adjustable.  For 
mobile  operation,  the  bracket  provides  the 
main  support  for  underdash  mounting.  An 
additional  rear  strap  support  (which  may  not 
be  needed)  is  also  supplied. 

The  unit  is  attractive.  It  even  met  the  ap- 
proval of  my  XYL.  It  measures  but  12  inches 
wide  by  5  inches  high,  so  the  unit  requires 
very  little  space  in  a  standard  size  car  and 
would  even  fit  well  in  a  compact. 

Operating  controls  are  function  ah  They  pro- 
vide all  of  the  necessities  without  complicating 


A.  A.  Wicks  K3VHK/6 
23045   Altamead    Drive 
Mountain  View,  California 

mobile  operation.  However,  tune-up  for  maxi- 
mum output  cannot  be  accomplished  easily 
while  in  motion*  Once  the  transmitter  is 
peaked  for  maximum  output  on  one  frequen- 
cy, the  only  controls  that  need  touching  are  the 
receiver  dial  and  volume  control.  An  rf  peak- 
ing control  in  the  secondary  of  the  50.2  mc 
if  bandpass  transformer  is  quite  sharp,  but 
once  peaked  does  not  need  retiming  over 
about  a  2  mc  range.  The  series-gate  noise 
liniiter  is  very  effective,  and  is  best  left  in  full 
operation  when  mobile  (if  not  for  your  own 
car,  then  for  others).  Noise  is  completely 
eliminated  by  the  limiter  in  my  1960  Chevro- 
let, which  has  just  the  usual  auto  radio  noise« 
suppression  capacitors  (generator,  etc.),  and  nc 
spark  plug  suppression.  The  noise  control  alsc 
functions  as  a  convenient  push-on,  push-ofl 
standb>  switch.  Two  crystal  sockets  and  t 
VFO  socket  are  provided.  Front  panel  switch 
ing  of  these  three  positions  is  provided,  Powei 
for  a  VFO  may  be  obtained  from  a  receptacle 
on  the  rear  apron.  It  is  designed  for  the  Lafay 
ette  HE-61A  6-meter  VFO,  but  many  othei 
VFO's  can  be  used.  A  spotting  switch  com 
pletes  the  crystal  oscillator  (or  VFO)  circui 
in  the  receive  position.   One  other  switch   al 


KICK  YOURSELF  NOW 


instead  of  later. 
This  General  Radio  heterodyne  frequency  meter  and  crystal  controlled  calibrator  is 
one  of  the  best  surplus  bargains  you  will  ever  see.  It  comes  to  you  all  ready  to 
plug  in  and  use.  Absolutely  no  conversion  whatever  is  necessary.  It  is  ideal  for  the 
ham  shack  ,  .  .  or  for  any  commercial  Jab.  The  range  is  from  160  kc  to  30  mc 
with  direct  calibration  and  up  to  120  mc  with  harmonics.  This  is  a  secondary  fre- 
quency standard  and  frequencies  can  be  read  to  within  a  few  cycles  on  the  meter 
Voltage  regulated  to  extremes;  temperatur  controlled. 

It  weighs  155  pounds,  but  this  is  because  it  is  built  to  last  without  trouble  for 
years.  These  units  sold  for  over  $3000  for  several  years  and  have  recently  been  adver- 
tised for  as  low  as  $900,  We  have  a  limited  number  of  these  fabulous  freq  meters 
for  only  $75  fob  Pasadena.  It  is  unlikely  that  you'll  ever  see  these  available  again 
so  buy  now  while  we  still  have  a  few  left,  Ask  any  Navy  op  about  the  LR,  or  ask 
W2NSD   or  W6ITH,   both  of  whom   have   used   them  for  years. 


c  & 


2176    E.    Colorado   St. 


MUrray    1-7393 


Pasadena,   Calif 


General 
Radio 
LR! 
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lows  the  meter  on  the  transceiver  to  function 
either  as  an  S-meter  or  relative  power  output 
meter.  The  S-meter  is  conservative. 

Tuning-up  is  relatively  simple.  The  usual 
pi-network  output  circuit  permits  just  about 
any  piece  of  wire  to  load.  Tuning  to  resonance 
(maximum  reading  on  panel  milliameter 
marked  Prf)  is  done  with  a  front  panel  knob 
marked  TANK.  Loading  is  then  performed 
by  working  on  a  screwdriver  slot  capacitor 
through  a  hole  in  the  front  panel.  It  is  con- 
venient to  put  a  small  knob  on  the  loading 
control  because  this  tuning  is  sufficiently  sharp 
that  retuning  is  necessary  even  when  chang- 
ing frequency  a  few  kilocycles. 

The  same  power  input  receptacle  is  used 
For  both  mobile  ami  fixed  operation,  but  the 
Fused  mobile  power  cable  is  terminated  on 
3ne  end  with  a  cigaret  lighter  plug.  This  plug 
was  removed  in  our  installation,  and  a  perma- 
nent connection  made  to  an  underdash  spare 
Fuse  block. 

The  receiver  is  very  adequate,  with  a  sensi- 
:ivity  of  1  microvolt,  and  selectivity  3  kc  at  6 
3b  down.  Image  rejection  is  45  db.  Three  if 
itages  are  incorporated,  and  a  tuned  rf  band- 
pass stage  ahead  of  the  detector  provides 
additional  selectivity. 

The  transmitter  portion  of  the  unit  is  en- 
irely  separate  in  circuitry  from  the  receiver 
except  for  the  modulator.  Half  of  a  6AW8  is 
ised  as  an  oscillator  (buffer  on  VFO),  with 
he  crystal /vfo  frequency-tripling  in  a  second 
lalf.  The  2E26  output  tube  operating  Class 
1  runs  at  15  watts  input.  The  modulator  uses 
i  6EA8  as  a  speech  amplifier  with  a  7868 
loubling  as  a  screen  modulator  for  the  2E26 
ind  as  receiver  audio  output. 

The  power  supply  uses  silicon  rectifiers.  For 
nobile  operation,   a   12-volt  vibrator  is  used. 

Performance  was  excellent  over  a  three- 
nonth  period  operating  from  Pennsylvania  to 
California.  When  6-meter  activitv  was  found, 
ontacts  were  made  without  difficulty  with 
xcellent  reports  both  as  to  quantity  and  ex- 
ellent  quality  of  the  signal.  Contacts  have 
teen  made  consistently  up  to  15  miles  mobile, 
ind  in  some  areas  contacts  were  made  in  mo- 
ion  at  distances  of  up  to  60  miles  with  S7 
o  S94-  reports  normal.  In  all  of  the  mobile 
ontacts  the  antenna  used  has  been  a  front- 
owl  mounted  New-Tronics  NB-40  vertical 
ntenna.  In  fixed  operation  during  a  recent 
and  opening  with  a  ground  plane  antenna  20 
set  up,  a  good  contact  was  made  California-to- 
'olorado. 

The  HB-45B  at  $119.95  f.o.b.  Syosset  repre- 

ents  an  excellent  buy. 

y  ...  K3JHK/6 


ALL-BAND  RECEIVER 

BARGAIN:        Continuous 

tuning    550    kc   to    43    mc 

Voice.  CW(  MCW.  B-45/ 

ABR-7  hai  2  stages  RF, 

%     stages      468     kc     IF, 

separate  Local  Osc.  w/VR 

AJT,  9 -Meter,  Nolte-Llm- 

iter,      Crratal      &      non- 

cryiul  IF  Past  In  6  pisa 

selections.    Leis    pwr   sply 

but     w/pwr     tplr      dwi. 

complete  Handbook,   and  myth  other  data.   Checked     140  gfl 

100%   perfect,  fob  Los   Ani  ele#.  only    *  rw.vu 

Add    $30    for     115/230    r    50/60    ey    pvr    sply.    Add    $20    for 

modification   by  ua   to   9SB   by  addition  of  Product  I 

TIME    PAY    PLAN:    Any    purchase    totaling    $160.00 
or    more,    down    pay  merit   only    

ARC-5     Q-5>r     Kovr    190-550     kc    w/85    ko    IP'I.     Uee 
converter  for  above  or  other  rem,   Checked  electri- 
cally,   w/lets    of    tech.    data,    w/spline    knob.    9    lbs 
fob   Los   Aug ...*•*•< » - , . . .  - 

(Add  $3  for  extra-clean  selected  unit.) 

NAVY'S    PRIDE,    RBS    RECEIVER    2-20 
checked   &   ready    to   use, 
fob     Charleston,     8*     C. 


as    2nd 

14.95 


mc  14-tube  tuperhet. 
w/pwt   iply.    tech    data,        gg  gQ 


AN/APR-4    RECEIVING    SET:  Tune   38   to    1000   mc.    Includes 
TV- 16.    17,    18/APR   4:    plug :    handbook;   checked,     179  50 

Ertd   OK.    fob  Lot  Angeles    * . , . , **<«** 

Add  $60  for  TN-19,  975-2200  mc;  add  $125  for  TN-54,  2175- 
4000  mc;  add  $30  for  AM/FM  yeraion  of  the  mr,  w/60  cy 
pwr  sply:  add  $D0  for  60  cy  Panadapter  30  mc  :£  1  Vi  mc  IF* 
111:   add  $125   for   HBP  Panadapter  w/5*  CR,   SO  PC  ±  5   mc, 


FM     RCVR/XMTR    30-40    mc,    50    W    Po.     I20v,    60 
FRC-6A;    In    rack    cabinet    w/ meters,    spkr,     etc. 

_*,».    Jilt-  __,._._,.._  .        .       _       .       _  .        .       -       -       ~      m.      m      a,      m      *-  m.      !-■**•*»■«       * 


cy.    AN  / 

79.50 


LM  FREQ.  METER  125  kc  to  20  mc  is  combin,  heter.  frea, 
meter  &  lignel  source,  CW  or  AM,  accuracy  .01%.  xtl 
callb.  Clean,  checked.  100%  grtd.  w/plug(  data,  Kf  Kf] 
16   lbs    fob   LA JI,JU 

Add  $22  for  LM  sply  w/plugs.   data,  or  $10  for  EAO,   conTerU 

f"r   LAI  w/parts.  data.  Included, 

TS-32S/UR.  20-400  mc,  similar  GKRTSCH  FM*1.  Cryital. 
nOl%.  W/handbook  supplement  giring  supplementary  xtl 
check  points  A  instruct,  to  ",  r  .  closely  approach  crystal 
accuracy/'    W /schematic,    instruct.,    pwr   sply    data,     1Q9  50 

Anr. 


clean,   checked,   10P%    ertd.   fob  T^os 


BERKELEY     COUNTER    #5571    is    hatic    0-2    me    Treq,    meter 
plus    extender    to   42    mc    100%    OK    grtd.    w/book.     7  DA  Qfl 
Ut    Anfelea,    tnly 


fob 


PWR     SPLY     FOR     ART-tS     &     OTHER     XMTR8, 

115*  50/eo   ct  In  both  HV'i  out*   New 


TEST     SCOPE    TS-34/AP     40    cy— 3    mc    ± 
Lens    simulates    5*    screen.    Ready    to    use 


3    db. 


79.50 
39.50 


TEKTRONIX  SCOPES  grtd  OK  U  gorgeous,  w /books : 
DC    to    10    mc:    senslt.     SO    my /cm;    sweep    callb. 
uv/rm  :  callh.   deflection _^__ _^_ 

i£514AD   Is   same  plus   Video  Delay   Line 


i£5l3:   HV   acrel.   for  pulses.    SO   me  pass 
i£3i5n    3*   scope    adds   very    slow   sweep! 


*5I4A: 

395.00 

45*00 
495,00 
$05.00 


HEWLETT-PACKARD    GOODIES    grtd    OK   &   w/booki: 

zrlOOD    Secondary  Low  Freq.    Standard    

#202 A     Low-Freq.     Function     Generator     . « 

i£4lQA   all-purpofle,   YTYM  up  to  700   mc 

i£520A    Decade    Scaler    changes     10    mc    to    100    kc. 
If  Schmidt  Trigger  added,   how  nice!  

#4000     ac    rtFUi    plus    Ind,    Contr.    #200 A    dc:     mc 
enables    ac    &    dc    VTYM    use    down    to    as    low    as 
1     mi    full    scale.    As    pair .  . 

LP     SIGNAL      GENERATOR     9%      mc     to     50     mc 
\%r    cmlib.    To   to    1.0    t.    Complete,    certified 


295.00 
295.00 
150.00 

205.00 

converter 

205,00 

199.50 


TS  4ISA/U     SIGNAL     GEN.     ,075-40 
carib  ,    To    callb.    to    10    *.    Certif. 


mc  1%.  n\  279.50 


GEN.     RADIO     ifO05-C     MICROVOLTER     16 
2     f     Into     87  %     ohms.     Like     new.     100% 
w  'book.     Regular    ¥2250.    only 

MEAS.   CORP.   #80  SIGNAL   GEN,   2-400   mc.    %% 
T*   callb,    to   100.000   ut.    Certified 


kc    to    St 

^    750.00 


375.00 

NAVY  LAE-2  MICROVOLTER  520-1300  mc,  new.  1  ?Q  J)fl 
w/.iH    charts,    cords,    hook .         it*#-*«j 

C-BAND  MICTROVOLTER  AN/URM-35.  4.45-S  kmc,  — 1»0 
to  0  dbmT  w/all  pulse  mod.  capabilities  Internal  9Q'i  t\(\ 
400   cy   pwr   aply . tJJUU 

275.00 


BO0NT0N     #202-  F     MICROVOLTER     175-225     mct 
nntn   ft  2   t   CW/AM/FM,    newt   wtth   book 


BOONTON 
mc    for 

freq.     Up 
sply.    book, 


I52A     CITIZEN'S     BAND     MICROVOLTER     1-5 
20-28    mc    for     RF.     AM    A    FlL    w/i    mod. 
to     100,000     ut.     Terminated    cord,     pwr     225  00 


395.00 


X-BANO     MICROVOLTER     TS-739B/U  PM    I0P     8.5- 
S  ff    kmc   CWAFM/FM,    -fi3    tn    -1-30    dbm 

WESTON  INDUSTRIAL-TYPE  TUBE  ANALYZER  Mod, 
P89  Type  SB  has  fl  meters,  42  control!,  W/book,  t7Q  £f\ 
exc.    eond.,    regular    SHOO,    only     .         I  f  tf.oo 

NEW  LOW  PRICE  on  unladed  sn.ICON  DIODES,  Tarloiis 
PTT'i  &  Currents,  some  eood,  some  badT  you  grade  O  QC 

them   with   Instruction   included.    100   for  only  A,w 


PLENTY     MORE    WONDERFUL     MATERIAL!    Ask    fer    Jwur 
needst  We  ALSO   BUY  your  excess  mdse, 

R.   E.   GOODHEART   CO.,   INC 

Box  1220-fiC  BEVERLY  HILLS,  CALEF.  90213 
Phones;    Area    213,    office    272-5707,    messages    275-5342, 
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REMOTE   CONTROL  AMPLIFIER 

Brand   new.  Type  CAY-23304A,   Power  req'd  117   VAC-DC 

37  Watts. 
Audio  power  output   1.3   Watts  600  Ohms  250-350   cycles 

+  2  DVB. 
Excellent    for    use    at    intercom    master    station    or    small 

paging  system. 
Contains   telephone   type   mike   (j   earphone. 

New,  with  spare  parts ,  .   $12.95 

New,   less  spare  parts  10,95 

ELECTROFAX   SIGNA  GUARD 

BRAND   NEW — mode  for   bonks   for  encoding   savings   ac- 
counts   passbooks.    A    CADCETEERS    DELIGHT. 
Partial  list  ot  parts: 

Dual  High  Voltage  Power  Supply  using  H,  V,  SELENIUM 
rectifiers  appro*.  2000  V.D.C.,  timing  motors,  rack  and 
pinion  drive  system,  2  projection  lamps  and  sockets,  ob- 
jective eve  piece  lens,  fibre  optics,  com  timer,  pilot 
lights,   relays   etc. 

AM  this  in  a  betutifut  NEW  sloping  aluminum  cabinet, 
Shpt.  wt.   50±*  Price:  $14.95 


FIELD  TELEPHONE  SETS 

Type   EE8.    Complete   in  carrying   case.   Shpg.    Wt„    18    lbs 
Cot,   No.  S-6443  $9.95,  2  for  $18.00 

420  MC  TRANSCEIVERS 

The  same  as  one  we  sold  for  $34.95  except  the  vi- 
brators, 5894A,  cables  and  mike  are  missing.  Most  of  the 
small  tubes  are  included.  These  units  are  excellent  for 
stripping  and  using  the  tripler-ampJifier  chassis  to  get  on 
420  mc  with  about  2-3  wafts  drive  on  2  meters.  Type 
829B  tubes  may  be  substituted  for  the  5894  at  reduced 
output.    Cat.    #5-7129.    Price $9.95 


$7.95    ea.    or    2/$15.00 


5894A  TUBES 

Price 

MOBILE  MIKE 

Shure    Dynamic    high     impedance    push    to     talk    with    5' 
coiled  cord  &  4  pin  Amphenol   Mike  Connector. 

Price;  $2,95 
P.M.  Speaker  in  SW*  Round  Metal  Case  6 — 8  Ohms. 
V.C.   MIKE  &  SPEAKER  combination  Price:   $3.50 

MODEL  WR-36A 

Produces    black    and    white    dots,    color    rainbow    pattern, 

and    a   3*58   mc   subcarrier  for   alignment   and   adjustment 

of  color  receivers.   Has   RF  output  for  insertion   of  signal 

into  receiver  antenna   terminals   and  video   output. 

In    excellent   condition.    Shpg     Wh,    30    lbs 

Cat.   No.   5- 6998 A  ,  ....   $24.95 


FILAMENT  TRANSFORMERS 

Pri:    115   or  230   v.    60  cy.    Sec:   6.3   v.c.t    at  6.5a.   Cat. 
#S-7119.    Price    . ., ,., $1.00 


All  prices  are  F.O.B.  our  warehouse  Philadelphia,   Pa. 
All    merchandise   accurate   as    to   description   to   the   best   of   our 

knowledge. 

Your  purchase  money  refunded  if  not  satisfied. 

TERMS:    Our    terms    are    cosK.    All    trade    and    cash    dis- 
counts    hove     already     been     deduced     in     our     catalog 

quotations. 

Minimum  order  —  $3.00 

SELECTRONICS 


DO   IT  YOURSELF  KIT 

K.W.  Silicon  Rectifier  assembly  kit — consisting  of  diodes 
and  resistor  capacitor  network.  Full  assembly  instructions 
included.  Can  be  used  in  either  full  wave  center  tap  or 
full    wave    bridge    configuration — up    to    3500    volts    at    1 

amp SI  9.95 

Higher  power  kits  or  custom  built  units  available  on 
request. 


BRUTE   POWER  SOLID  STATE 
SUPPLY  KIT 

Husky  mil.  spec,  transformer — choke  combination  to  supply 
HI  fir  LOW  Voltage  at  plenty  of  current  for  any  of  the 
modern  150-300  Watt  P.E.P.  Transceivers  or  Exciters. 
At  full  rated  current  (BOO  mils  or  better*  regulation 
better  than  10%.  Full  instuctions  and  schematic  included. 
PRICE:    524.95.    Shpg.    wt.   40    *bs. 


4  dU*4** .  400  pi* .    }  lap,   w  *»r&  Jr* 


Tl 


LI.   10-  »i* 


■■00  vtsiM 


Cl      4  mtd    10W 


— r**rt 


All  tfafttluc  rj.|M<-imr>      OJ    JKv 
Hat  «u(iplii*J 


♦  400  vol  la 


t'3      IR  mUT  GOfl*         — 


METERS 

o-i  - 

0-5- 
0-2- 


0-15- 
0-50 


MA   DC  21/2"      Rd.    Rugg, 

R.   F.   amps        2W*     M. 
R.   F    amps        Zft"     Rd. 

(Thermo  couple) 
V.AC.  1W     M- 

MA.  1W*     R<*     Rugg 


@   S2.95 
@     2,95 

@     2.00 


@ 


1.49 
2.95 


APR— 1    TUNING   UNIT 

30  to  90  mc.    TK-1B 
Easy   converted    to   6   meters. 
BRAND    NEW.    Shpt.   wt.   26= 
S-7131    ... 


$19.95 


POWER  TRANSFORMERS 

Pri:   115V  60  cy.   1*. 

Sec.    1800-0-1 800V    RMS    @    300    Mo    DC    CCS. 

wave   choke    input    system). 

BRAND   NEW   open    frame  mrg. 

Shpt.  wt,   20# 

S-6550 ..♦.., 


<in    full 


S27.95 


RG   8/U   COAX  CABLE 


17*  L.  with  type  N  connectors  each  end.  UC  21  C    U    NEW. 
PRICE:   $2.00 


COAX  CONNECTORS 


SO-239 
PL-258 


Price:    6  51. 0C 
35c   ea.   3  $1 .0C 


1206    S.    Napa    Street 

Philadelphia,    Pa, 

HO    8-7891  —  HO   8-4645 
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TUBES 

100TH    Price:   $8.00 

or  27  $15.00 

807      .  Price:     .75 

5R4  WCY    Price:   1.00 

6AS7G , .    Price,    1.25 

6AK5 Price:     .50 

6AH6 ...-, Price:     .60 

POWER  TRANSFORMERS 


275    ma. 

TO  amps. 


105-125    VoIts    input    60    cy. 

2  eoch   5  V  (g   4  amps. 

. S-7140 


1000   v.cx    @ 

1    eoch  6.3  V 

Price:  $4.95    . 
Shpt  wt  11# 


TUBE   REPLACEMENTS 

DIRECT  PLUG  IN  REPLACEMENT.  NO  RE-WIRING  NEC- 
ESSARY.  At  least  60  V  more  8+  and  current  capabilities 
up  to  1   amp.  D.C  for  item  #SA. 

Replace     the    following    tube     types    #5Y3,     5U4,     5Y3G, 
5Y3GT,    5V4,     5V4CT,     5AU4,     5T4,     5W4,    524,    5AW4, 
5V3,    5AS4,    5AX4P    5AZ4. 
PRICE:   $1 .95-   ITEM    #SA 


POWER  TESTED  SILICON  RECTIFIER 
UNITS 


(All  35 

amps) 

50 

V 

100 

V 

200 

V 

300 

V 

400 

V 

500 

V 

600 

V 

price 

.84 

eo. 

price 

♦92 

ea. 

price 

1.94 

eo. 

price 

2.68 

eo. 

price 

2.99 

eo. 

price 

3.28 

eo. 

price 

4,08 

eo. 

TUBULAR   HIGH   CAP 
ELECTROLYTICS 


cap. 

w.v.dx. 

price 

2   for 

Cat.  # 

20,000 

MFD  25v. 

$  -95 

$1.50 

5-71 20 

25,000 

MFD  25v, 

1.25 

2,00 

7121 

20,000 

MFD  30v. 

1.25 

2.00 

7122 

40,000 

MFD   lOv, 

.95 

L50 

7123 

40,000 

MFD  30v, 

1.75 

3,00 

7124 

8,000 

MFD  55v. 

.95 

1.50 

7125 

DIRECT  PLUG   IN   REPLACEMENT 
(COMPENSATION   NET  WORK 
BUILT-IN.) 


JR4    

DZ4— 6X5   REPLACEMENT 
>X4— 5Y4  REPLACEMENT 


Price:  $3.95  #SC 
Price:  $1.95  #SE 
Price:  $1,95     #SF 


POWER  TESTED  SILICON  RECTIFIER 
UNITS 


1     amp. 


50- 


\    ma.    max. 
-200   PIV 


leakage) 


200—400  PIV 
400— 600  PIV 
60O--S00  PIV 
800  or  better 
1000  PIV 


price 

6c 

eo. 

price 

14c 

QQ. 

price 

24c 

ea. 

price 

36c 

ea. 

price 

44c 

CO 

price 

54c 

ea. 

>OWER  TESTED  SILICON  RECTIFIER 
J  NITS 


(All  5  omps) 

2QO—400  V 

400—600  V 

700  V 

800  V 

1000  V 


price 
price 

price 
price 
price 


39c  ea. 

49c  eo. 

69c  ea. 

84c  ea. 

$1.99  eo, 


RDZ   POWER   SUPPLY 

D,C  power  supply  mfg.  for  MARS  or  RDZ  receiver,  Input 
115  v.qx.  50/60  cy.  Output  30  v.d.c,  @  200  ma  well 
filtered  thru  two  8  hy  200  ma  chokes  and  two  10  mf 
capacitors  thru  a  VR-T50,  6.3  v.c.h  @  10  omps  ond 
T2  v.a.c.  @  3  omps.  Meas.  51/i"  x  9"  x  17".  Complete 
with  tubes.  Shpt.  wt  65#. 
PRICE  ONLY:   $14.95    


S-6262 


SUPER  PRO   POWER  SUPPLY 


Rock    Mounted 
Shpt.    wt.    60# 


Excellent    condition. 


Price:    $19.95 


S-6609 


TRANSFORMERS 


Pri.   115   V  1    ph.   60 
Sec.  #1    63V  C.   T, 
Sec,   #2   SV   @    1    omp, 
PRICE:    $3.50   ea. 


cy. 


20    amps. 


Pri.    115   V    1    ph.    60   cy. 
Sec.   #1    6:3V.  C.  T.  @  0.6  amps 
Sec.  #2  6.3V.  @  2.25  amps. 
Sec*  #3  63V*  C  T,  @  2.4  amps. 
Sec-   #4  6JV.   @  22  amps. 
PRICE:  $4.50  eo. 


All   prices  are   F.O.B.  our  warehouse  Philadelphia,    Pa. 

11    merchandise   accurate    as    to   description    to   the    best   of   our 

knowledge. 

Tour  purchase  money  refunded  if  not  satisfied. 

ERMS:    Our    terns    are    cash.    All    trade    and    cash    dis- 
aunts     hove     already     been     deduced      in     our     catalog 

quotations. 


Minimum  order 


$3,  on 


SELECTRONICS 


AERIAL   WIRE 


Reel  contains  approximately  138  feet  of  phosphor  bronze, 
no.  16  stranded,  200  lb.  ttst  antenna  wire.  Has  gal- 
vanized    clips    on     ends.     Brand     new. 

Shpg.    Wt.,    3    lbs. 

Cat,    No.    S-6313    


$1.50,   4   for   55.00 


T206    S.    Napa    Street 

Philadelphia,    Pa. 

HO    8-7891  —  HO    8-4645 
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PI  NETWORK 
COILS 


MODEL    85! 


MODEL    852 


Now — Pi-Network  inductors  specially 
tailored  for  your  needs*  Here  axe  highly- 
efficient,  super  compact  tank  coils  in- 
corporating the  unique  feature  of  inte- 
gral band  switching. 

Model  850A  and  Model  852,  now 
complement  the  famous  B&W  Model 
851,  All  are  designed  for  single  or  parallel 
tube  operation  on  80,  40,  20,  15,  11  or  10 
meters,  with  top  efficiency  in  Class  "C" 
or  linear  operation.  Windings  give  ample 
current  carrying  capacity  with  optimum 
*fQ"   over  the  entire  operating  range. 

See  these  superior  B&W  inductors  at 
your  dealers  now,  or  write  B&W  direct 
for  detailed  information. 

BARKER  &  WILLIAMSON,  Inc. 

^Padto  Connnumeation  fiquipwcnl  Since  W32 

BRISTOL,   PENNSYLVANIA     •      STillwell   8-6581 


Reciprocation? 

Xo,  not  yet.  The  RSGB  did  manage  a  good 
coup  when  they  got  permission  from  the  Post 
Office  to  permit  foreign  amateurs  to  operate 
the  amateur  stations  at  their  recent  RSGB 
exhibition  in  London.  Shown  here  are  Jeff 
Stone  G3FZL,  the  President  of  RSGB,  John 
Boyce  G4NI,  Chet  Lambert  W4WDR,  the 
first  foreign  operator  of  GB3RS  (first  contact 
was  with  DJ8SW),  and  logging  this  memor- 
able event  is  the  Exhibition  Secretary  Ron 
Vaughn  G3FRV. 


(de  W2NSD/1  from  page  4) 

lared  for  me  to  come  see.  It  was  an  awful 
sight.  The  48  element  beam  was  lying  in  a 
mangled  heap  about  thirty  feet  from  the  tower. 
The  two  inch  seamless  hardened  steel  mast 
which  we  had  sent  all  the  way  to  New  York 
for  had  sheared  off  right  at  the  top  of  the 
tower.  That  ice  storm  had  been  too  much  for 
it  We  looked  over  at  the  next  tower  and  the 
432  mc  96  element  beam  was  now  in  moon- 
bounce  position,  having  bent  over  to  a  90* 
angle.  Drat* 

Reminds  me  of  Sam  Harris'  postulate  *  .  .  if 
your  antennas  stay  up  more  than  a  year  they 
weren't  big  enough, 

LMRE  vs  ARRL 

There  seems  to  be  some  skull-duggery  going 
on  here  too.  Apparently  the  top  staff  at  HQ  is 
still  brooding  over  the  IARU  fiasco  for  I  have 
reports  that  they  seem  to  be  working  with 
ARAM,  an  anti-LMRE  (Mexican  Amateur  Ra- 
dio League)  group. 

Infamous? 

The  other  day  a  letter  came  in  that  caught 
my  eye.  It  was  addressed  to  Wayne  Green,  73 
Ville,  N.  H.  It  got  here  promptly  too.  I  don't 
know  how  they  did  it,  but  they  did. 

London   May  29th 

There  will  be  an  SSB  Dinner  in  London  on 
May  29th  for  those  of  you  who  are  reasonably 
portable.  It  will  be  held  at  the  Waldorf  Hotel, 
Aldwych,  London  WC2.  Food,  entertainment, 
equipment  displays  and  prizes  are  promised 
Write  to  Norman  Fitch  G3FPK,  79  Murchi* 
son  Road,  London  E10,  Apparently  several 
Ws  are  planning  on  being  there  ,  *  ,  how 
about  you? 

Outstanding  Wl    Award 

Nominations  are  in  order  for  the  outstanding 
New  England  ham  who  has  performed  a  men 
torious  public  service  to  his  community  throng! 
the  medium  of  amateur  radio  or  made  a  ma 
for  contribution  to  the  science  of  amateui 
radio  or  helped  greatly  to  stimulate  in  teres 
in  amateur  radio  in  others  or  aided  other  ra 
dio  amateurs  to  acquire  a  greater  knowledge 
and  skill  in  operating  or  building  amateui 
radio  equipment.  Send  complete  and  accural 
nominations  to  Eli  Nannis  W1HKG,  37  Lowel 
Street,  Maiden,  Mass,  before  March  26th.  The 
award  will  be  presented  at  the  Swampscot 
Convention,  April  24-25. 

.  *  ,  Way  in 
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TS  41  8A  400-1 000  meg  signal  generators,  AM,  PM  or  CW  emission 

Baird  Atomic  162  Glow  transfer  counters    

Narda  Model  440  power  meters 

Ballantine  300  Voltmeter  .       

MillivacMV-17C  Voltmeter  Imv-lOOOV 


$325.00 

$100.00 

$99.50 

$70.00 

$75.00 


Potter  model  471    chronograph  counter  to  8  Mega- 
cycles with  manual $400.00 

8100  MFD  at  20  volts  electrolytic  condensers,  new 

$.75   ea„    10   for  $6.00 


RCA  WV  84A  DC  Microammeter  without  batteries 


■  F  *  ■  ■  S  * 


P  *  W 


$30.00 


TS-497B  2-400  Meg  Signal  Generator  with  manual   $225.00 


Tektronix  512  Scopes  . 
Tektronix  51 3D  Scopes 
Tektronix  514D  Scopes 


$225.00 
$300.00 
$275.00 


1IM  ft 


All   equipment  used  and   surplus,    in   good  condition. 

Orders  FOB  Cambridge,  Mass, 

Sorry  we  do  not  issue  catalogs  or  lists 


ELI  HEFFRON  &  SONS,  INC 


321-329   ELM  STREET 


CAMBRIDGE   39,   MASS. 


EL  4-8572 


SUBSCRIBE  NOW 

Take  advantage  of  these  special  rates 
yr  your  friends,  your  town  library  and 
ourself : 

1st  Gift  Subscription  $4.00 

2nd  Gift  Subscription  $3-50 

3rd  Gift  Subscription  $3.00    (yours?) 

(further  Gift  Subscriptions 
are  $3.50  per  year) 


Name: 

Call: 

QTH: 

City: 

State: 

Zip: 

New 

Renewal 

Reyco  Multiband   Antenna   Coils 

Traps    for   dipoles    ♦    .    .    high    strength    ,    ♦    .    moisture 
proof   guaranteed    to    handle    a    full    KW. 
Model    KW-40    coils    will,    with    a    108    foot    antenna, 
provide    operation    on    10-15-20-40-80.       $12.50    set. 

For  information  on   other  models  write: 

FRED  L.  REYNOLDS  W2VS,  492  Ravenswood  Ave., 

Rochester  19,  New  York 


I 


Use   a   sheet  of  paper   for 
additional   subs. 


RW   FEBRUARY   BARGAINS 

UN       KELVIN  VARLEY       PRECISION       VOLTAGE       DIVIDER— 

20K  ohms,   Ratio   1:10T000  0.01%   accuracy,  with   lOOua 

Galvanometer.   Ship  wt.  37  lbs.   Used  good  $49.50 

LAZY    MAN'S    Cl-5er—  Navy    Beam    Filter,     100cy    bandpass, 

Single  signal  selectivity  the  easy  way — just  plug  it  in. 

New  $2,49 

STEP-DOWN  POWER  XFMR—  Input  117vACt  60cy.  Output 
24vCT  @  10  Amps.  Double  shell,  wtre  leads,  New  $6.95 
PLATE    POWER    XFMR— Input    110/220/440vAC    coils    60cy. 

Output    764vCT    @    735MA.    Open    frame,    potted    coils. 

New  $6,95 

ARR-2  RECEIVER— 234  to  256mc  w/11  tubesr  schematic  & 

conversion   data    for   CB,    10    &    2    meters.    Used,    good 

$5.95 

VHF  SIGNAL  GENERATOR— 100  to  156mc.  Xlnt  for  2M  VF0 
or  S!g.  Gen.  w/modulation  &  Xtal  Osc.  using  18th  harm. 
Requires  135vDC  &  &3vAC.  Used,  good  $10,95 

VHF  FIELD  STRENGTH  METER— 100  to  156mc.  1S5  tube. 
Requires   IV2V  &  45v  batteries.   Excellent  $5.95 

HIGH  VOLTAGE  PROBE— Rated  to  50KV  with  V0M  or  VTVM. 
Has  500  Meg  Hi-Voltage  resistor.  A  targe  size  probe  that 
sells  for  over  $12.00.   Brand  New  $2.95 

WRITE   FOR    BULLETIN    £41—  LOADS    OF    BARGAINS 

Send  Check  or  Money  Order — Minimum  Order  $2.50 
PLEASE  INCLUDE  AMPLE  POSTAGE— EXCESS  REFUNDED 
Minimum    C.O.D.    Order    $10.00    with    25%     Deposit. 

R.  W.   ELECTRONICS,   INC. 


2244   So.    Michigan   Ave. 
Chicago,    Illinois  60616 


Dept.   732 
Phone  CAIumet  5-1281 
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Dick  Dundon  W7LIA/WA4VVE 


Putting  the  SB-33  on  AM 


Putting  a  SSB  transmitter  on  AM  usually 
involves  unbalancing  the  carrier  in  the  low 
level  stages.  The  SB-33  transceiver  can  be 
put  on  AM  very  easily  and  economically  by 
unbalancing  the  carrier  in  a  manner  similar  to 
that  used  when  the  transceiver  is  in  the  "tune" 
position.  The  only  parts  needed  are  a  150  ohm 
J&watt  resistor  and  a  sub-miniature  spst  toggle 
switch. 

Modification 

The  modification  can  be  done  as  follows: 
Take  the  case  from  the  chassis  by  removing 
the  (4)  screws  on  the  bottom  and  sliding  the 
case  off  the  chassis  while  the  chassis  is  held 
with  the  panel  side  up. 

Layout  the  toggle  switch  location  to  suit  the 
particular  sized  switch  you  intend  to  install.  It 
is  recommended  that  a  sub-miniature  spdt  mi- 
cro-switch be  used,  because  of  its  small  size; 
however,  a  standard  size  toggle  switch  can  be 
fitted  in  place  with  careful  attention  to  locat- 
ing the  switch  between  the  plastic  frequency 
dial  plate  and  the  left  hand  side  (as  viewed 
from  the  front)  of  the  exciter  tuning  con- 
denser. 


TO  BAL_ 
MODULATOR 
EXISTS      IBOuuf 

se-33 

CIRCUITRY 


ADDED 
CIRCUITRY 


TOGGLE  SWITCH 
IN  AM  POSITION 


J  USB 
°TUNE 


Drill  the  bole  for  the  toggle  switch  with 
extreme  care.  Do  not  drill  through  the  front 
panel  more  than  %  inch  because  you  will  dam- 
age components  on  the  chassis. 

On  the  bench,  make  a  sub  assembly  of  the 
toggle  switch t  the  150  ohm  resistor  and  a  two 
inch  piece  of  hook-up  wire.  When  properly 
assembled,  the  toggle  switch  shorts  out  the 
resistor. 

On  the  SB-33  function  switch  (LSB,  USB, 
TUNE)  locate  the  white  unshielded  wire. 
This  wire  comes  from  the  under-chassis  junc- 
tion of  (2)  3000  ohm  resistors  and  (1)  180 
mmfd  condensor. 

Transfer  this  wire  from  the  function  switch 
to  the  toggle  switch  and  solder. 

Install  the  toggle  switch  by  feeding  the  two 
inch  piece  of  hook-up  wire  up  through  the 
function  switch  to  the  switch  terminal  former- 


ly   occupied    by    the    white    unshielded    lead 
named  above, 

Solder  the  two  inch  lead  from  the  toggle 
switch  to  the  function  switch.  Check  all  solder 
joints  and  see  that  all  wires  are  in  the  clear. 

Checkout 

Before  re-assembling  the  case  and  the  chassis 
perform  the  following  checks.  A  dummy  load 
or  resonant  antenna  is  required.  It  is  recom- 
mended that  a  receiver  with  an  "S"  meter 
be  available,  also. 

Tune  up  the  SB-33  on  75  meters  according 
to  the  manufacturer's  instructions.  Note:  The 
"AM"  switch  is  not  in  the  circuit  when  the 
SB-33  is  in  the  "Tune"  position.  Switch  the 
SB-33  to  either  LSB  or  USB.  With  the  "AM" 
switch  in  the  AM  position,  the  plate  meter 
should  read  150  ma  to  160  ma.  (This  is  1.5 
to  1.6  on  the  current  scale.)  With  the  AM 
switch  in  the  SSB  position,  the  current  should 
drop  to  approximately  80  ma  or  90  ma.  (This 
is  ,8  to  .9  on  the  current  scale,) 

With  the  SB-33  in  SSB  position,  recheck 
the  carrier  balance  per  manufacturers  instruc- 
tions. A  quick  carrier  balance  check  can  be 
made  by  listening  for  carrier  with  a  commu- 
nication receiver.  The  SB-33  should  be  in  SSB 
position  with  the  mike  gain  turned  off.  Re- 
balancing may  be  required.  After  checkout  of 
the  added  AM  switch,  it  is  recommended 
that  suitable  decals  be  added  to  the  front 
panel  to  note  AM  and  SSB. 

Operation 

If  operating  in  the  SSB  position,  it  is  onl> 
necessary  to  switch  the  AM  switch  to  AM  and 
reduce  the  audio  gain  approximately  half.  Il 
is  extremely  important  that  when  in  the  AM 
position,  you  reduce  the  audio  gain  approxi* 
mately  half  so  that  the  meter  only  occasional!} 
flicks  on  modulation  peaks.  Remember,  in  the 
AM  position  too  much  audio  will  cause  ex 
treme  distortion  and  practically  eliminate  al 
intelligibility, 

According  to  the  manufacturer's  speciflca 
tion-s  the  SB-33  delivers  150  watts  PEP  input 
and  approximately  70  watts  output.  In  th< 
AM  position  you  are  expending  approximate!} 
100  watts  input  and  will  realize  approximate 
ly  25  to  30  watts  output  (or  that  of  an  AF6" 
or  G77A).  ,  .  .  W7LIA/WA4WI 
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50  AMP  DIODE  SALE 


PNP  EPITAXIAL  RF  HI-FREQ 

TO-18  case,  similar  to  2N960  family.  300  mc,  300 
mw,  12  volt,  each  guaranteed  to  oscillate. 

#960  3/ $1.00 


50  VOLT 
100  VOLT 
200  VOLT 
300  VOLT 
400  VOLT 


$2.00 
2.50 
3.00 
3.50 
4.00 


SILICON  EP0XY  RECTIFIER  SALE 


Buy  3,  get  the  4th  free. 
Mounting  hardware  for  above, 
washers,  insulators,  nut.  20c 


1,000  volt  PIV 

6  for 

$2.40 

800  volt 

6  for 

2.00 

600  volt 

6  for 

1.50 

500  volt 

6  for 

1.25 

400  volt 

6  for 

1.00 

68  MH  T0R0IDS.  Two  types  avail- 
able. Open  and  potted.  Used  for 
many  applications  such  as  power 
supplies  and  teletype. 

Open  style  50c  each,  12/$5.00 
Potted  style    65c  each,  12/$6.00 


HEAT  SINK,  ALUMINUM,  DOUBLE  FIN.  With  150  watt 
transistor  2N277 


1.5x4.8  inches     $1.50 
Without  transistor  50c 


3.5x4.8  inches     $2.50 
Without  transistor  $1.00 


FL-5  NAVY  BEAM  FILTER, 
used  as  1,000  cycle  filter. 
Wonderful  for  CW  use.  These 

are  brand  new,  boxed,  with 
cord  &  PL-55  phone  plug. 

$3.00 


115V0LT  AC  RELAY 

DPDT  Enclosed,  plug-in  $1.50 


CIRCUIT  BOARD 

(as  used  in  73) 
Copper  one  side. 

Approx  4x  10    8/$1.00 


P0LYF0AM  COAX  CABLE 


RG  8A/U 
RG58A/U 
RG59A/U 


100  ft. 
100  ft. 
100  ft. 


$9.00 

$5.00 
$5.00 


PNP  POWER  TRANSISTOR 

Terrific  "Buy"  for  the  ham,  experimenter,  and  commercial  user.  PNP  15  amp,  80  volt  power 
transistor,  guaranteed  OK  and  up  to  specs.  2N174  can  be  used  in  almost  all  commercial  2  way 
radios  as  well  as  ship-shore  radio  as  power  transistor  and  in  most  cases  will  be  even  better 
than  original  equipment.  Most  of  these  we  have  are  made  to  JAN  SPECS.  This  is  also  a  good 
one  for  transistorized  ignition  systems.  2N174    $1.50  ea. 


$125.00  per  100 


SILICON  PLANAR  EPITAXIAL  PASSIVATED  TRANSISTOR 

400mc,  360  MW.  Excellent  for  transmitters  or  con- 
verters.  New,   boxed. 

2N914    $1.00  ea. 


TELETYPE  PUNCH  TAPE  11/16"  WIDE 

Carton  40  Rolls  $5.00 

Buy  2,  save  on  shipping 

SPECIAL:  6  cartons  $25.00 


SILICON  DIODES 

2  Amp  1,000  PIV 

$1.00  each 

12  for  $10.00 


mi 


j 


UU     Li 


2N35  General  Purpose  transistor.  We  bot  up  a  large 
batch  of  them  and  after  checking  random  samples 
find  they  are  of  good  quality.  Long  leads,  Bag  of  20 
only  $1.00. 

#2N35    $1.00 


Meshna's  new  Winter  catalog  now  ready.  Send  20c 
for  yours  before  they  are  all  gone. 


19  ALLERTON  ST.,   LYNN,  MASS. 

All   Material    F.O.B.    Lynn,    Moss. 
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FEBRUARY  SPECIALS. 

Pre-hamfest  season  savings,  an  our  best  sellers, 
Prices  good  to  Mar.  31,  back  to  normal  Apr.  I, 


IP-274/ALA-I0  2  meter  pan-adapter, 
30  MC  input,  10  MC  hand  width; 
400  cycle  power  supply,  Complete 
with  3BP-1  CRT,  all  tubes,  scmv 
eatlc  instructions  for  con  vets  ton  to 
solid  state  CfJ  cycle  power  supply; 
and  to  IS  MC  input,  if  desired. 
Or  see  June  1964  issue  of  73,  Yery 
excellent    used $30.00 


Ni-Cad 

Batteries 

Range 

Filter 


Pi-Net 

Capacitor 

9Q2A 


L2r  DC  @  4  amp-hour.  3/16  x  2  x  G". 
i\*iiiovlui  rrcm  liases  of  24  for  28?  use. 
Excellent,  GUARANTKJ  :i>.  $1.50  ea. 
I0/S14, 

Has  B  position  switch:  "range'  passes 
I02Q  cycle  only;  "voice"  rejects  1020 
cycle:  "both"  no  filtering.  Cord  with 
PL -55  and  two  jacks.  For  600  ohm  line. 
Bit  AND  NEW.  3  LBS. 
5  gang,  402  uimf/sec,  600v  DC  spaced. 
Will  load  output  side  of  pi-network, 
even  Ififl  meter,  without  inductance, 
llaude  a  KW.  3/16  x  1"  shaft.  Clean- 
good  takeouts.  3  pounds.  With  G0:1 
right  angle  worm  gear  drive  $2.25 
2*  CRT,  takes  600 v  DC  maximum  on 
deflection  plates.  Fits  octal  socket. 
BliAND    NEW,    dated    1S63 

IMPORTANT  NOTICE. 


case 

of  24 

$32.50 

$1.75 

less 
drive 
$1,80 

$3,00 


Because    of    30%    increase    in    price   of   brass,    my    cost    on 
co -ax    connectors    upped    average    10%.    I'll    hold    prices    as 
long  as   possible,   but   must  he,   until  conditions  are  stabil- 
ized,    SUBJECT    to    CHANGE    without    NOTICE. 
PL-259    or    KO-23A,     35c    ea.     (2/$3.75;    DOUBLE    MALES— 
Don*t    Bind    89e    ea. ;    PL-25S.    double    female    65*    ea.  :    M.-359. 
tight    angle,    surplus,    39c,    3/$U0;    UG-175/U   or   ro-176/L", 
reducers,     lie    ea.p     10/ $1.00;    M-358    "T"    $1.75    ea, 
All  orders,   except   In  emergency  or   I'm   at   a   Ha  infest,   shipped 
same    day   received.    For    free    "'GOODIE"    sheet,    send   self   ad* 
dressed    stamped    envelope — PLEASE,    PLEASE — include    suffi- 
cient for  postage  &  insurance.  Any  excess  returned  with  order. 

B   C   Electronics 

Telephone  312  CAIumet  5-2235 
2333  S.  Michigon  Ave.  Chicago,   Illinois  60616 


WANTED 


R-390A  URR 


WANTED 


RECEIVERS 

Any  quantity^  any  condition 
Top  prices  paid.   Call  collect 

Space  Electronics 

417S  Park  Avet  Bxt  N.   Y.,   CY   9-0300 


SG93/URM75  4-22Qmc  Sig  &  Sweep  Gen.  W/XuL  Mod.  EX  67,75 
Manuals  (4)  for  SG93  (Philco  Com.  Type  H-1147)  EX  4,75 
T6I/AXT2  TV  Xmittr  25fl-3S5fflC.  Like  ATJ-ATK.  NEW  17,50 
RG5/APN!)    Loran    Receiver   and    Indicator.   W/Lens.     EX  57.. 00 

R23/ARC5   190-550T   kc.    The    "Q5-er"    GOOD  11.75 

MT7A    Mounting   for  one   ARC'S   Receiver      EX     1.50 

SA325/U    Coaxial    Relay.    SPIT.   W/28   VDC   Motor.   EX     2.75 

U62IQ/U    Coaxial    Plugs   for  SA325  Belay,   used EX  3/1.00 

CUII9A   Coupler.   W/13   I-tube  amplifiers,   tubei    EX     4.75 

RT82/APX6   Converts   to   1315-1296   mc  X'ceiver    ...NEW  21.75 

CU48/ARA6  50  ohm  coax  to  twin-tine  coupler    NEW     2.25 

TS726/UPM8  Tests  APX6  W/27  Tubes.  10  Diodes  GOOD  14.50 

UPM8    Manual    Navships   9153TA    Fottwld  NEW    2*90 

RTI8/ARCJ    100-iri6mc  Xceivr.  W/tubes  &  DN9   ..GOOD  19.75 

COLLI  MS   TCS   Recvr    I.5-12mc  in  3   bands    EX  32.75 

COLLINS  TCS  Xmittr  20W  F  one  40W  CW  l.5-12mc.  GD  22.75 
C45  Control  Box  for  ARC1  and  ARC12  X'ceivers  GOOD  1.35 
T465/ALT7  Xmittr  ]68~352mc  W/2-6161&,  100W  out.   EX  2150 

Schematic  for  T465/ALT7   with  parts   values    1.00 

Tube  Type  6161  W /Plate,  Grid,  Cathode,  Heater  Connectors. 

100  watts  o'put  to  900mc,   83   watts   to  200 Omc EX     7.50 

SWR  Bridge.  Mlarnmateh-Reflectometer.  50-1090mc.  EX  8,25 
RBS  115V  6Gcy  Pow,  Supply  8l  Audio  Amplifier  .  .  .GD  14,25 
Set   of    120   Xtalsr   Type   FT243  5675  kc  thru  8G50  kc   in 

25    kc    increments,    US   tested    &   packed    120/17.75 

HV  Probe  50  KY  Insulation,  500  meg  series  rea.  ..NEW  2.45 
Meter,  Weston  Model  843  500-0*500  microamp.  3*  ,EX  3.35 
Meter,    Phaostron,    2%\   100-0-100   mlcroamps    ....GOOD     4.00 

Meter,    Burlington,    2\   0-150  volts  AC    GOOD    2.25 

RE2/ARC5  Ant  Relay  W/Meter  &  Vacuum  Capacitor  BX     1.B5 

TI9-G.75    T20-4.75    T2I-4.75    T22-8.75    , ,.. 

APXI    less  tubes,   301ba  of  high  duality  parts    .. 

Tuning   Unit  for  APXI  with  3  tubei 

APNI   Xceivr  420  mc  W/Wobulator.  Lees  tubes   . 
Rf22A/ARNf2  75  mc  Superhet  w/9  tubes  &  stal 
IC/VRW7  Wire  Recorder.  28  VDC.  W/Tubes   . .. 
UPMHA   AFC  Chassis  W/8  tubes  &  schematic    .. 

Er*      uAvncki         B0X  294   BflV  Saint  Louis 
*    C*    HAY  DEN  Mississippi 

Shipment:  FOB  Bay  Saint  Louis.         Terms:  Net,  Cash, 


ALL  GOOD 

GOOD 

2.75 

GOOD 

1.00 

GOOD 

3.85 

EX 

3.85 

GOOD 

4.50 

,NEW 

3.T5 

MPTOR? 


We've  had  so  many  requests  from  73  readers 
for  a  want  ad  section  that  we're  starting  one — 
against    our     better     judgment.     After    all,     we're 


dreadfully  overworked  now  and  are  bound  to  have 
even  more  of  a  headache  handling  all  those  tiny 
ads.  But  you  say  you  want  it,  so  please  follow 
these  instructions  when  you  submit  ads: 


*k  Price — $2  per  25  words  for  non-commercial 
ads;  $5  per  25  words  for  business  ventures.  No 
display  ads  or  agency  discount.  Include  your 
check  with  order. 

*  Type  copy  on  standard  size  paper.  Phrase  and 
punctuate  exactly  as  you  wish  it  to  appear. 
No  all-capital  ads*  Include  your  signature  with 
order* 

^  We  can  only  accept  ads  related  to  ham  radio, 
We  will  be  the  judge  of  suitability  of  ads.  Our 
responsibility  for  errors  extends  only  to  print- 
ing a  correct  ad  in  a   later  issue. 

*  For  $1  extra  and  an  SASE,  we  can  maintain  a 
reply  box   for  you. 

*  We  cannot  check  into  each  advertiser,  so  Caveal 
Emptor  .   .   . 


WANTED:  all  types  Military,  Commercial,  Airborne 
Ground  Electronics  equipment-Testsets,  GCE,  PRC,  Col 
litis,  Bendix,  Others — We  pay  freight  .  .  .  RITCO 
P.O.    156,   Annandaie,   Va. 

QSL's  $1,75/100.  Eye-catching,  different.  Sparkling  gol( 
or  silver  printed  on  six  exciting  Hi- Gloss  cardstock  colors 
Samples  5c,  Nu-Print,  Dept.  A,  322  Page  Boulevard 
Springfield,    Mass. 

SPECIAL  in  new  and  used  amateur  gear.  We  have  i 
at  an  exceptional  savings.  Write  or  call  Bob  Grimes,  S! 
Aspen    Road,     Swampscott,     Massachusetts,     617-598-2530 

2  Springfield  6  m  battery  transceivers.  $10  each.  Lakeshor 
Phasemaster,  Jr.  $75*  Heath  Q -Multiplier,  $5.  Dumon 
203  scope,  $7$*  Dumont  573  scope,  $40.  Knight  Spa} 
Master,  $6.  3 5 OAT  xmtr-rcvr  w/PS,  $90.  Lots  more,  wha 
do  you   need.    W2NSD/1. 

UNIT  6,  10KC  Step  Generator  of  SRT14  Freq  Syn 
thesizer,  New,  less  tubes,  W/ Schematic,  $8.00  Postpai 
Check  W/ order  .  .  .  RITCO,  P.O.  Box  156,  Annan 
dale,    Va. 

BC-1335A  FM  xcvr,  $20.  BC-1158  6  meter  xmtr.  Ver 
clean,  $30,  ARC-4  $20.  ARC-12  less  2C39's  and  dyns 
motor,  $25,  TBY,  10,  ARC  3  revr,  $20.  ART-26  complet 
$30.  Partially  converted,  $27.  K2YDD/1,  P.O.  Box  23: 
Jaffrey,  N.  H, 

Sonar  SRT-120P  Transmitter,  10-SGM,  120  watts,  100  watj 
phone,  push-to-talk,  built  in  power  supply,  5984  nna 
VFO-Xtal,  excellent  condition,  cost  $300,  will  sell  fc 
$125  complete.  Box  151t  73  Magazine,  Peterborough,  N.  E 

Model  30 A  printer,  made  by  Teletype  Corp.  Tiny  Hgt 
weight  unit  (19  lbs.)s  has  2S~type  keyboard,  115  va 
motor,  end'Of-line  indicator,  aluminum  case.  Execllei 
condition.  Just  the  thing  for  portable  operation  and  demoi 
st rations.  $90.  Box  152,  73  Magazine,  Peterborough,  N,  F 


Wide  screen  television  camera  and  18"  monitor.  Made  b 
Grimson  Color,  Inc.  Model  700.  Sells  for  over  $1000  ne\ 
Complete  in  excellent  working  condition,  like  new,  wh 
all  cables j  power  supplies,  etc.  $700.  Box  153,  73  Mag; 
zine,    Peterborough,    N.    H. 
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QSL  cards,  quality  cards  at  reasonabl  prices.  Club  decals. 
Bumper  Stickers,  Samples  tn  cents.  Marion  Hill  \V5HO\\\ 
Rt.  z±2,   Box   1005,  Humble,  Texas, 


FCV  2.  Two  meter  converter  in  LMB  box  $13.00,  FCV 
2  six  meter  converter  $13.00.  BC  222  AM  transceiver  25 
mc  to  55  mc  battery  operated,  with  handset  $20.00.  Two 
Motorola  30  watt  FM  xmtrs  (part  of  two  piece  eqpmnt) 
m  6  meters  @  $9.00.  BC  611  handle  talkie  on  4467. 5kc 
£22.00*  Link  lii  ?  ami  FM  revr  model  #190S  $8-00. 
"letus   (';.    Reinsel  W3WUA,  Box  25,   Bigler,   Pa. 

HROSOTl  with  four  sets  of  coils  and  lOOkc  standard. 
Excellent  condition.  Can  ship  in  original  packing;  SI 50. 
Collins  70ESA  PTO  with  dial  S4Q.  B&W  Multiplier 
100 watt  $25,  w/IB.  R.  G.  Wilson,  W3GHD,  139  Camp- 
jell    Ave.,    Havertownt    Penna. 

HAM  TV  Defection  &  Focus  Coil  Kit  is  now  available 
vith  complete  Instruction  Manual  of  a  5  tube  Vidicon 
Tamera  for  only  $19,90.  Kit  has  1  set  of  pre-formed  verti- 
:al  and  horizontal  coils  with  shielded  coil  form  —  pre- 
vound  focus  coil  with  target  connector  and  inner  shield 
md  TOU  metal  outer  shield.  ATV  Research,  P.  O.  Box 
596,   South   Sioux  Citv,    Nebraska,   &S77&. 

The  third  annual  mid- winter  Ham  Swap  and  Shoo  will  W 
teld  at  the  DuPage  County  Fairgrounds  at  Wheaton, 
Illinois  on  Sunday,  Feb.  21,  All  amateurs,  CBrers,  and 
lobbyists  are  invited  to  attend  and  to  bring  any  equip- 
nent  that  they  wish  to  swap  or  sell.  $1.00  donation  is 
payable  at  the  door.  For  further  information  contact 
'ohn  Koranek,  K9GTT,  505  East  EUinota  Street,  Wbeaton, 
llinoi* 

WANTED  .  .  .  Telephones  ,  ,  .  Crank,  Dial  or  Touch* 
Tone,  and  associated  equipment.  Send  post -card  statins' 
nake,  type,  condition,  and  cost  or  trade  wanted.  K9LGJ, 
*    O.  Box  11,  Milton,  Tnd.  47357. 

£lmac,  AF-67  and  PMR-7,  xmitter  converted  to  six  me- 
ers,  160  meters  removed,  all  Elmac  power  suoplies  in- 
luded.  Make  offer.  Anthony  W.  Cline,  K1PNT,  133 
^rchmont  Road,   Warwick,   Rhode  Island   02886. 

?V  CAMERAS  for  sale  or  trade  for  RTTY  equipment. 
Two  RCA  TV  Eye  cameras  complete  with  vidicon  and 
ens  plus  instruction  manual  $150  each.  K7KRP,  603  K 
\veM    La  Grande,   Oregon, 

-OR    SALE:    Ranger    1,    $140,    Hallicrafters    S-40B,    $50p 
Jlohe    Scout    65 B,    $40t     National     XCX3     and     NCX-A 
350.    All    in    excellent    condition.    XI A  PA,    3    Sunny    Acres, 
Jrattleboro.   Vermont. 

Radiophone   pan-adapter    for    455   kc«    Clean    $70.    K9CUZ. 

3UMMY  LOAD,  50  ohms.  All  bands  up  to  legal  limit. 
Size,  3x4x7.  Coax  connector.  Kit  $7.75,  wired  $9,75  pp. 
lam   Kits.   Bx   175,   Cranford,   N.   J. 


IARC 

The  International  Amateur  Radio  Club  at 
Geneva  has  announced  a  convention  to  be 
ield  September  17-19,  1965.  Also,  contribu- 
ions  are  now  solicited  for  the  1965  edition  of 
4U1ITU  Calling'*  which  will  be  published  for 
he  ITU  Centenary,  May  16-17.  Send  all  ma- 
erial  to  IARC,  Geneva  2,  Switzerland,  A  spe- 
ial  QSL  will  be  available  to  all  amateurs  who 
intact  4U1ITU  during  this  celebration.  If  you 
vould  like  to  operate  4U1ITU  please  write  im- 
nediately. 


B_>_. . . . . 


Signal  Corps  Technical  Manuals,  Instruction  books  and  other 
material  pertaining  to  signal  torp  equipment  and  etc.  Man- 
uals are  New  or  like  new.  All  are  shipped  postpaid  USA.  if 
faster  means  desired,  add  additional  money  to  cover  cost.  All 
shipped  parcel  post  otherwise.  Due  to  size  and  weight  of 
some    manuals,    a    higher    price    is    asked. 

TM    11-2234    Teletypewriter    TT-4   TG  .$1.50 

TM    J  J  -352    rriruer    TG-7-7-A    and    Teletypewriters 

TG-7-B     ami    TG-3T-E     , .11.50 

TM    11-2230  Teletypewriter  Sets  ANF/GO20,  AN/FGC-20* 

and    AN/FGC-2I . $2.00 

TM    11-2246   Teletypewriter    Bets    ANJYOC-25    and 

AN/FGC-25X       >. .,,$3.00 

TM    1 1  -2210  Teletypewriter  TT  10/FG Si. 50 

NAVY    TECHNICAL     MAN  UAL— Teletypewriters    TT-47C/UG* 

TT-4SB/UG,       TT-69B/UG,       TT-70C/UG,       TT-128A/UG, 

TT-129A,     TT-130A,     W-lrSlA/UG.     TT-171/tJG,     TT-234  .' 

TM    I  U957    Rectifier    RA-87     (Teletype    pwr    supply)     ,       $1.00 
TM    II-264A     ltaclio     Set     AN/GBC-26A      (BC-610     schematic, 
H&I     R-38S,  UBB     schematic,     Frcq.     Shift     Excfler     Sche- 
matic .  ,  _  . .  .  .  .    51,50 

TM    II  692C   ltadio  Set  AN /ARC  --7  $2.25 

Manual     Illustrated     Parts     Breakdown     Radio     Set     ABC     typp 

12 

TM   11-605    Radio  Seta   SCR-509  and   SCR-51G 

TM    11-517   Radio  Set  AN/ARC-44 

TM    J  J  -SSI     Radio     get    SCR-244-D     &    Radio    Receivers     It- 
274A/FRR.     R-274C,     R-320A    FRC.     R-4S3   FRR     and     R- 

4S3A    (Sp-600    schematic $2.25 

Instruction    Book    Radio   Transmitter  T-27S7U  and 

T-416/GR  .  . $L50 

TM-H-2671    Itiulio  Transmitters   Type   9QAt   B6C    A    96C3 

Instruction    Manual    Radio    Receiver    H-302  $2.50 

Instruction    Manual    Radio    Set    AN/GRCM9  ..   $2,50 

TM  fl-5054  Speech  Amplifier  BC-6H-E-F-H  and  I  .  $1.50 
Instruction    Manual    lladlo   Set   AN/QRC-10  $300 

Instruction     Manual    Radio    Sets    AN/VRC-19-19X  ■  K'Y     .   $1.50 

TM    M-621     Radio    Set    AN/GRC-4I     .,/. ,,,.  $2.00 

TM    11-1367    Radar    Set    AN/MPQ-4A  ."-    $2.00 

Instruction     Manual    TT1F    Navigation    Equipment    ARC 

Tvrje    ]  5F  $2,50 

TM    11-300  Frequency  Meter :  Sets  "(BC- 221)  SCR- 211- A -B-C-* 
D-E-r-J-K-L-M-N-O-P-Q-K-T     and     AA-AC-AE-AF- 
AG-AH-AJ-AK-AL  .  -  $I-M 

TM  11-2004  Repeater  Set  TC-1S  (Terminal  Telegraph)  SI. 25 
TM  H-2202  Manual  Telephone  Switchboard  SB-22/PT  .  SL50 
TM    11-4313    Switchboards    BD-91-A-B-C-D  $1.25 

Large  Listing  available  for  10c  coin -stamps 

QUAKER   ELECTRONICS 


$2-50 
SL25 

S2.50 


P.O.    BOX    215 


HUNLOCK    GREEK,    PENNA 


OF  THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


OF  TOP  QUALITY 

ITEMS—  Receivers,  Transmitters, 
Microphones,  Inferiors,  Power  Sup- 
plies, Meters,  Phones ,  Antennas,  In* 
dicators,  Filters,  Transformers,  Am- 
plifiers, Headsets,  Converters,  Control 
Boxes,  Dynamo  tors,  Test  Equipment, 
Motors,  Blowers.  Cable,  Keyers, 
Chokes,  Handsets,  Switches,  etc.,  etc. 
Send  for  Free  Catalog— Dept.   73, 


FAIR    RADIO    SALES 

2133  ELIDA  RD.  •  Box  1105  •  LIMA,  OHIO 


PSYCHIATRIST  FOUND 

BUT    HE    CANT    UNDERSTAND    HOW    ANYONE    CAN    PAY 
SUCH     HIGH     PRICES    WITHOUT     BEING     COMMITTED. 
LENNY    AND    PAUL    KEEP    INSISTING    THEY    CAN    STILL 
MEET   OR    BEAT  ANYONE'S   OFFERS. 
CRAZY?  HURRY  AND  FIND  OUT! 

SG-1,  2,  3,  12r  URM-25,  26,  48,  TST  BC-312,  342, 
610,  669,  ARC-27,  34,  52,  TED,  TCS,  TRC-1,  8,  SP-600, 
R-388,  R-390,  CV43  APR-9,  TN-131/APR-9  RT-66,  67, 
68/ SRC,  R-108,  109,  1I0/GRC,  RT-70/GRC,  PRC-6,  8, 
9  and  10  and  any  other  military  electronic  gear  that 
you  may  have  to  self  or  trade. 

COLUMBIA  ELECTRONICS 

4365  WEST  PICO  BLVD.,  LOS  ANGELES  19,  CALIF. 
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Models  FC-15A 
and  FC-30A 


BARKER  &  WILLIAMSON 


Three   B&W  Chokes  that  have   broadband 
applications  from  80  through   10  meters. 

FC-15A  An  RF  filament  choke  ideal  for 
grounded  grid  amplifier  construction.  Use 
with  one  or  two  tubes.  For  total  filament 
current  to  15  amps. 

FC-30A  Similar  to  FC-15  but  with  larger 
capacity  to  handle  up  to  30  amp,  total  fila- 
ment current. 

Model  800  Transmitting  type  RF  plate  choke 
designed  for  series  or  shunt  fed  plate  cir- 
cuits.   Max.   rating  2500  VDC   at   500    ma. 

See  these  chokes  at  your  dealer  or  write 

B&W  for  information. 

BARKER  &  WILLIAMSON,  Inc. 

BRISTOL,   PA.   •  TELEPHONE  215-788-5581 

A  SUBSIDIARY  OF  RENWELL  INDUSTRIES,  INC. 


I 


I 


I 


SEE  YOURSELF  ON   TV! 

Build  a  vidicon  camera  at  the  lowest  price  ever.  We  have 
a  starter  kit  with  complete  instruction  manual  of  a  5  tube 
Vidicon  Camera  for  $29.95. 

Send  10c  in  coin  for  further  information. 

ATV   Research 

P.O.  Box  39G,  South  Sioux  City,  Nebraska  68776. 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


Ptxm:  {41 S) 
Dt  W7S7 


WRITE  NOW 
FOR  MONTHLY 
FLYER, 


999 HOWARD  AVE-BURLINGAME,   CAL. 


LOOKING?  SHOPPING?  TRADING? 
TRYING  TO  SAVE  MONEY? 

Write  Bob  Graham  for  Special  Deals  on  New  and  Re- 
conditioned  used   gear.  Cash  or  Budget. 


Graham  Radio 


Dept.  C,  Reading,  Mass. 


Tel:  944-4000, 


MECHANICAL  FILTERS 

1  kc  bandwidth,  105  kr,  vary  good  for  CW  or  narrow 
shift   RTTY .    only  $5.95 

9  kc  bandwidth,  300  kc,  best  thing  for  VHF  re- 
ceivers  , ,  .    only  $5.95 

ARC-21  IF  6"  Audio,  with  mech  filters,  made  by  RCA, 
excellent   . , , , „ only  $18.00 

ROBERT    WILSON,    419    W,    Davis,    Nowata,    Okla. 
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DC  S'/a^/Meter/RD/eOOMa    $4    <3).    2/$7 

DC  2rA*    Meter/RD/IOOMa    $3    @ 

DC  2,/2*    Meter/ RD/30VDC    $3    @,    2/S5 

AC  S'/a"    Meter    RD  ■  I30VOC    $5    (®,    2/S9 

DC  4*    Meter/RD/IMa/$5    @,    2/$9 

Mica    Condsr     .006    ®    2500V    4    SI 
Snooperscope    Tube    2*    $5    @f    2/$9 
Mini-Fan   6   or    !2Vac/60Cys   $2    @,    3    S5 
4X150    Ceramic    Loktal    SI. 25    @.    2    S2 
Line    Filter    200Amp    f 30V AC    S'B    @ 
Line    Filter    5DAmp/25QVAC    $10    @ 


Bf 

ttery 

Charger 

6&J2V    Charges 

up 

to 

5Amp 

"Approved*'   Heavy 

Duty 

De- 

sign    wt 

th      Klixon     Circuit 

Breaker. 

Operates 

220    or 

II0VAC 

@     50 

ar 

60 

Cys 

SB 

866A    Xfmr    2.5V/I0A/ IOKv/IiisI    S4    @, 
2/$6  m    . 

Ballentine    d^300    AC    Lab    Mir.  $54 

W.E.     Choke     4Hy/0.5A/27ohms     $4     @, 
2/ $7 
*'VARIACSM    t/N    0-I35V/7.5A       ..$15 

i4VARIACSM    L/N    0-I35V/3A    $10 

TWO    866Ars    &    FiL    Xfmr.  $6 


SILICON   TUBE   REPLACEMENTS 
024      UNIVERSAL  $1.75  &t  2    SS 

5U4  M20Rms  I600lnv  S3  @,  2/$5 
5R4  l900Rms  2S00lnv  $9  @,  2/SI5 
866     SKv/Rms  -  !0.4Kv   Inv 

$11    @t  2/$20 


Transformers     All     Inpt     M5v/60Cys     1100 

VCT    @    250Ma.    6V/8A'5V/3A    $6.   2/$t0 

778VCT    ®   200Maf   5V/3Ar  6V/5A    $4   @, 

3/SI0 

20V AC     Taps    4.  8,  12,  16,  2QV/4A     $4     @, 

3  SI0 

32VCT/IA  or  2XI6V  at  (A  each  $3  @, 
2/S5 

Line    Filter    4.5A    @     IJ5VAC    4    for    $1 

Line  Filter  5A  #  I25VAC  2  for  SI 
Converter  Filter  400  Ma  (3)  28VDC  4  for  SI 
Converter      Filter      lnpt/3A      @      80V  DC 

4  for  $1 

2.5MH    Pi  Wound   Choke/ National  5  for  $  I 


"VOLT-TAB"  GOOWatt  Speed  Control 
Ml  Light  Dimmer.  1 15V AC  $4.50  @. 
2    for    $8 


11 


SCR"      Up     to     25     Amps 


UNTESTED 

6    for    $2 

Glass     Diodes     IN34P  48r  60,  64    20    for    $f 

"SCR"  SILICON  CONTROLLED 
RECTIFIERS! 

KM 

3.00 
3.45 
3.90 
4.80 

5,65 


PRV 

7A 

I6A 

PRV 

7  A 

25 

M 

1,00 

260 

2,70 

50 

LOO 

1.35 

300 

3.00 

100 

1.60 

2.15 

400 

3.75 

150 

1.95 

2.45 

500 

4.75 

200 

2,20 

2.80 

600 

5.45 

TAB 


Th 


s  A  Buy 


.I' 


TAB*1  Tubes   Factory  Tested,   Inspctrf. 
Six  Months  Guaranteed!  No  Rejects!  Boxed! 
GOVT    &.    MFGRS    Surplus!    new    &    Used 


0A2 

0A3 

OB2 

OC3 

0D3 

OZ4 

IA7 

1B3 

IL4 

IR4 


We  S 


.89 
.80 
.65 
.70 
.50 
.79 
.90 
.99 

5/$l 
Swap 


6BZ7 

6C4 

6C5 

6C6 

GC8 


1.25 

1.98 
1.08 


We  Trade! 


6CB6 
6CD6 
6CF6 

6CL6 


.89 
1.49 

.85 
1.40 


43  .. 
45  ♦. 
SOL  6 
RK59 
RK60 
HY69 
75 

HY75 
83  V 


-75 

Q 

.69 

1.39 
1,17 
2  2i> 

Mi 

5.90 
.^5 


Tubes!  What  Do/U  Havef 


IR5   .. 
IS4    <. 
IS5 
IT4    ,. 

ITS      . 
IU4     , 
I  U5 
1X2 
2C39A 
2C40 


2C43 
2051 
2D2I 
2E22 

2E24 
2E25 
2E26 
2E30 
2E35 
2K25 


.78 
.78 
.68 
.85 
.95 

e/$i 

.75 

.99 

Q 

5,50 


6CB6 

6CG8 

GCM6 

6C36 

6CU6 

6D6 

6E5 

6F4 

6F5 

6F6 


.89 

1.12 
.79 
.70 

L29 
.99 
.79 

2.49 
.63 
.$9 


JPR60A 

4- 1 24 A 

4XI50G 

4X250B 

4-409A 

4E27A 

250TL 

307A 

3I6A 

VR92 


37.50 
27.50 

irJroo 

4L0I1 
41,75 
3900 
19.45 

2m 

Q 
5/$l 


Send  25c  for  Catalog  I 


6.50 

2.00 

,65 

Q 

Q 

2.50 

Q 

Q 

1.60 

9.75 


6F7 

6F8 

6H6 

6J4 

6J5 

6JB 

617 

CJ8 

G  K  6 

6K7 


All  Tubes  Stocked 


,99     388A    .     3/$l 
1.39     350A    ,  .    2.45 

,59     350B    .  .    1.75 
1.72     37IB   .  .      .95 

,59     6146  3.90 

.59     41GB      .16.00 

.99 
1,39 

,59 

.79 

at  Low  Prices  I 


450TH  43.00 
450TL  43.00 
460     ...11.50 


2K26 
2K28 
2V3 
2X2 
3A4 
3A5 
3API 
3BPI 
3C24 
3D23 
We 
3E29 
3Q4    . 
3Q5    . 
4-65A 


.34.00 

.30.00 

.  .  2/$l 

.48 

. .     .70 

1.00 

Q 

"J  3.50 
3.95 

Buy  I 
. .   6.00 

.86 
.13.50 


4-I25A  27.50 
4-250A  34.00 
4XI50A  Q 
4X250  36.00 
4X500  .  Q 
SAP  I     .    2.95 


6 K8     , . 

,99 

6L6 

1.19 

6SN7     . 

.72 

6T8 

>9S 

6V6GT 

.90 

6X5       . 

.49 

I2AT6 

.59 

I2AT7 

.89 

I2AU6 

.63 

I2AU7 

,69 

We  Sell! 


I2AX7 

I2AY7 

f2B4 

I2BA6 

I2BA7 

I2BDG 

I2BE6 

I2BH6 

I2BH7 

I2BY7 


.79 
1  ^ 
.95 
.65 
.99 

,59 
.79 

M 

1.00 


703A 

707B    . 
71  5C 
7I7A 
723AB 
725A 

803  .. 

804  .  . 

805  - 


Q 

3.5Lf 

10.90 

57$1 


5 

2. 
3, 
8, 
6. 


nn 

75 

50 
85 

00 


We  Trade? 


Til  I 

81 1 A 

812 

813 

815 

826 


Q 
Q 
Q 

9.95 

1.75 

Q 


Wanted  Test  Sets  and  Equipment 


5BPI    .. 

5BP4     . 

5CPI 

5CP7 

5R4      . . 

5T4 

5U4 

5V4 

5Y3 

5Z3 

[5GP22 

6A7 

GA8 

6AB4 

CAC7     . 

6AG5 

GAG  7 

6AK5 

6AL5 

6AQ5 

Tup 
6ARG 
6AS7 
6  AT  6 
6AU6 
GBS  . . 
6BA6 
GBE6  . 
6BG6  . 
6BH6  . 
6BJ6   .. 

Top 
6BK7    , 
6BL7     . 
6BN4 
6BN6 
6BN7 
6BQ6 
6BC17    . 
6BX7 
6BY5 
6BZ6 


Q 

7.95 

Q 

9.00 

1.00 

.90 

.99 

.SO 

.60 

.89 


I2BZ7 

I2H6 

I2J5 

I2J7 

1218 

I2K8 

I2SA7 

12SC7 

I2SF5 

I2SG7 


M 

,75 
+  69 
.fin 
1.35 
.89 
.69 

,69 


828 
829B 

832  A 

833  A 
837 
866A 
954 
955 
957 
956A 


a. 

0. 

36, 


Send  25c  for  Catalog! 


89.00 
1.00 
99 
59 
72 
65 
75 
69 
55 


I2SH7 

I2SJ7 

I2SK7 

I2SL7 

I2SN7 

I2SQ7 

I2SR7 

I5E    .. 

I5R 

FGI7 


,  o.» 

991 

,75 

IGI4 

.75 

1619 

.79 

IG20 

.69 

1626 

,69 

1626 

,69 

1629 

Ll« 

1050 

4  $1 

5517 

Q 

I  5608 

00 
00 
00 
00 

Q 

2.25 

Q 

3/£l 
3/$l 
2/$l 

5/$l 
2.75 

5/$l 
2.00 
3/$l 
5/SI 
4/$t 
1.25 
1.25 
3.95 


$$$  for  304TL, 


1.95 

3.49 

2/$l 

.79 

1.35 

.59 

.59 

1.49 

.79 

.72 


IST8 

24G    . 

25A6 

25A7 

25C5 

25L6 

25T 

25Z5 

25Z6 

26A? 


SUA 

1.16 

Q 

1,19 

2.19 

.81 

.72 

4.00 

.75 
3.69 


812A,  813 


5GI8 
5651 
5654 
5656 
5663 
5670 
5686 
5687 
5691 
5725 


3.25 
1.35 
1.20 
4.2-1 
1.15 
.90 
1 .75 
1.15 
4.70 
1.95 


$$$  Paid  for  XMTTR  Tubes! 


.99 

LSS 

.69 
1.08 
1.99 
1.19 

.99 
1.11 
1.19 

.91 


FG27 

HV27 

28D7 

FG33 

EL34 

35  A  5 

35  L6 

35T 

35Z5 

RK39 


8.28 

19, 3n 

.89 

15.00 

3.49 
.69 
.59 

4.49 

1.25 

2, 


5732 

5736 
5749 
5750 
5751 
5814 
5879 
5694 
No  See- 
Write! 


2.00 
85.00 
1.95 
2.75 
1.25 
1.20 
1.20 
12.00 


"TAB"  •  SILICON  750MA  DIODES 
NEW' EST  TYPE!  LOW  LEAKAGE 
Piv/Rms      Ptv/Rms        Piv/Rms 


Piv/Rms 

50/35 

,05 

Piv/Rms 

400/280 
.15 

Piv/Rms 

800/5G0 
.35 


100/70 
.09 


200/140 
.12 


300/210 
.14 

Piv/Rms 

700/490 
.27 


Piv/Rms  Piv/Rms 

500/350  600 '420 
.19  -23 

Piv/Rms  Piv/Rms        Piv/Rms 

900/630  1000/700        1100/770 

.45  .65  ,7S 


GTD   ALL  TESTS  AC/DC  &   LOAD! 


1700  Piv/1200  Rms  @  750  Ma/$l.20  O. 

10/510 
Same  M00  Piv/770  Rms  75c  &m  16/SH 
3    Kv/2100    Rms   @    200    Ma/$l.80    @, 

6     Kv  4200    Rms    @    200     Ma    $4    ®, 

3  for  $10 


'TAB*   *   TRANSISTORS  *   SCR's 

DIODES!! 

GTD!  FACTORY  TESTED  — 
FULL  LEADS. 

PNP  IOOWatt/!5AmpHfPower 

T036    Case!    2N44N    442.   277. 

278.    OS50I    up   to    50    Volts/ 

VCBO     $1,25    @.     5    for    S5. 

2N278,    443.     174    up    to    80V 

$3    @,    2   for  $5. 

PNP     30     Watt.     2N!55,      156.     235P     242, 
255.     256,     257,     301,     392,     35c     @, 
$1 

2  N  070/300  Mw     35c     ®,     4     for 
2N67r/IWatt     50e     #P     8     for 

PNP    25W/T0    2N538.    539.    540,    2   for    S 

2NI038   6/$l.    1039   4/SI.    1040  St 

PNP/T05    SIGNAL    up   to    350MW   25c    @, 

6   for   $1  ^ 

NPN/T05   SIGNAL    IF,    RF,    OSC  25c    @» 

R    for    $1  ^ 

SitJcon    PNP/T05    Sl    TOI8    Case    25e    @. 

2Nf°046/$L40a,3/$4.  2Nf907/$2@,  4/S6 
Power  Heat  Sink  Finned  Equal  to  100 
Sq*    Surface  $1     ^),    6    for    $5 

T03G,    T03,   TO  10    Mica    Mtg    Pckfl   30c    @, 

4/$  I 

Diode   Power  Stud   Mica   Mtg   Pekg  30c  0. 

4/$  I 

up   to    I  Watt   6   to   200V   70c    @, 


254f 
4    for 
PNP 
PNP 


up  to  lOWatt  6  to  I50v  $1.45  ®, 
I  Watt/5%  Tolerance  $1.25  @P 
IOWatt/5%     Tolerance     $2 


ZENERS 
3/$2 

ZENERS 

4/$5 

ZENERS 

3/$3 

ZENERS 

3  S5 

2ENER     Kit    Asstd 
STABISTORS     up 

TRANSISTORS— TOO   MANY! 
NO  CAN  TEST! 
Untested     Pwr     Diamonds/TOS     10    for 
Untested    T036    up   to    lOOWatts    3   for 
Untested    T05/SIGNAL/sistorft.    20   for 
Untested     Power    Diodes     up    to    35    Amp 

4  for   $1 

Untested  Pwr  Studs  up  to   !2Amp   12  for  $1 


up    to    10*    3 
to      I  watt     5 


for 
for 


$1 
$1 


D.C.  Power  SUDPty  H5v'60  to  800 
Cys.  Output  330  :  Tap  165V  up  to 
ISOMa,  Cased— Size—  SPECIAL  $5 
©,    2   for   $9 


SILICON      POWER      DIODES 

P.F.   * 


DC 

50P1V 

lOOPiv 

AMP 

35Rms 

70Rms 

3 

,08 

.14 

12 

.30 

.55 

18* 

.20 

.30 

35 

.70 

LOO 

100 

1.65 

2.05 

240 

3.75 

4,75 

DC 

300PW 

400Piv 

AMP 

2l0Rms 

280  Rms 

3 

,29 

.90 

12 

1,00 

1.35 

18* 

1,00 

1,50 

35 

2.15 

2.45 

100 

3.75 

4.60 

240 

•  L70 

17,10 

ISOPiv 

!05Rms 

,17 

.70 

.50 

1.50 

2.50 

5.75 

500PIV 

350Rrns 

.40 

1.45 

Query 

2.75 

5.50 

23,94 


STUDS 

200  PI  v 

l40Rms 

,24 

.85 

.75 

2.00 

3.15 

8,75 

eoopiv 

420Rms 

.48 

1.70 

Query 

3.33 

8.00 

29.70 


.P  F     PRESS-FIT  AUTOMOTIVE  TYPE! 


18  Amp   Press   Fit   up   to   200Piv  4/SI 
2   to   3   Amp   Studs   up  to   GOOPIv  6/$ I 

35  Amp  Studs   150  to  200Piv  5  for  $J 


We  Buy,  Sell  &  Trad* 

SEND  25«  FOR   CATALOG 

Terms    Min    Order    $3 
FOB    New  York. 
10    Day    Gtd. 
Our    18th    Year, 

IIINJ  Liberty  St.,  N.Y.  6,  N.Y.  Re  2-6245 


"TAB" 


EBRUARY  1965 


95 


Propagation  Chart 


February  1965 


EASTERN  UNITED  STATES  TO: 


GMT- 

00 

OE 

04 

06 

03 

to 

12 

14 

16 

18 

20 

22 

ALASKA 

14 

7 

7 

3 

3 

3 

7 

7 

7* 

14 

14 

14 

ARGENTINA 

14 

V 

7* 

7 

7 

7 

14 

14 

14* 

21 

21- 

14 

AUSTRALIA 

14 

7* 

7* 

7* 

7# 

7* 

7 

14 

14 

14 

14 

14 

CANAL     ZONE 

14 

7 

7 

7 

7 

7 

7 

14 

21 

21 

21 

14 

ENGLAND 

7 

7 

3 

3 

3 

3* 

14 

14 

14 

14 

14 

7# 

HAWAII 

14 

71 

7 

7 

7 

7 

i 

Tl 

14 

14 

14* 

14* 

INDIA 

7       1 

7 

3# 

3# 

31 

Jr  rt 

14 

14 

14 

7# 

7* 

7 

JAPAN 

14 

7# 

7* 

7# 

3* 

3* 

7 

7 

71 

71 

7# 

14 

MEXICO 

14 

7 

7 

7 

7 

7 

7 

14 

!  i 

14 

14 

14 

PHILIPPINES 

14 

7# 

7* 

7* 

3  = 

3"= 

7 

7 

7 

7 ■ 

7  = 

7' 

PUERTO    RICO 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

SOUTH    AFRICA 

7 

7 

7 

7  = 

7* 

7- 

14 

14 

21 

14* 

14- 

14 

U   SSR 

7 

3 

3 

3 

3  = 

3* 

14 

14 

14 

7* 

7" 

7 

WEST     COAST 

14 

7 

7 

7 

7 

7 

7 

14 

14 

14 

21 

14- 

CENTRAL  UNITED  STATES  TO: 


ALASKA 

14 

7 

— 

3 

1 

3 

3 

7 

7 

7' 

14 

14 

14 

ARGENTINA 

14 

7- 

74 

7 

7 

7 

L4 

14 

14 

21 

21* 

21 

AUSTRALIA 

14 

14 

7* 

7# 

7# 

14 

7 

7 

14 

14 

14 

14 

CANAL     ZONE 

14 

7 

7 

7 

7 

7 

7 

14 

21 

21 

21 

21 

ENGLAND 

i] 

n 

4 

7 

3 

3 

3* 

7 

14 

14 

14 

7# 

7# 

HAWAII 

L4 

14 

71 

7 

7 

7 

7 

7 

14 

14 

14* 

14* 

INDIA 

7 

7 

lit 

7# 

3# 

3ti 

7*     i 

14 

7* 

7# 

70 

7 

JAPAN 

14 

7i 

7# 

7r, 

3* 

3* 

7 

7 

7 

7# 

7# 

14 

MEXICO 

14 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

PHILIPPINES 

14 

7* 

7* 

7  = 

3* 

31 

7 

7 

r- 

1 

7- 

7- 

14 

PUERTO    RICO 

14 

i 

r- 
1 

7 

7 

7 

14 

14 

14 

14* 

14 

14 

SOUTH     AFRICA 

7 

7 

7 

71 

71 

7#    i 

14 

14 

14* 

14* 

14* 

14 

a  S.  S  R. 

I.* 

3 

3 

3 

3- 

3# 

7* 

14 

14 

** 

1 

WESTERN 

UNITED  STATES  TO: 

ALASKA 

14 

14 

7 

7 

3 

3 

3 

j. 

7 

14        1 

4 

14 

ARGENTINA 

14 

14 

7* 

7 

7 

7 

7* 

14 

14 

21        2 

1* 

21* 

AUSTRALIA 

21* 

21* 

14 

7* 

14 

7 

7 

7 

14 

14         1 

4 

14 

CANAL    ZONE 

14 

14 

7 

7 

7 

7 

7 

14 

14 

21        2 

1* 

21 

ENGLAND 

7 

7 

3 

3 

3 

3# 

7# 

7* 

14 

14        1 

# 

7# 

HAWAII 

21 

14 

14 

T 

r 

7 

i 

7 

7 

14 

14        2 

1 

21 

INDIA 

7- 

14 

lit 

ZH 

3// 

3tf 

71 

f+ 

V' 

7          1 

0 

7fr 

JAPAN 

14 

14 

14 

7fr 

7 

7 

7 

7 

7 

7#        "J 

fa 

14 

MEXICO 

H 

1 

r  • 

I 

7 

7 

7 

7 

7 

14 

14         1 

4 

14 

PHILIPPINES 

14* 

14 

14 

7# 

7# 

i  - 

7 

7 

7 

7-        1 

f 

14 

PUERTO    RICO 

14 

7 

7 

7 

7 

7 

7 

14 

14 

21        2 

1 

14 

SOUTH    AFRICA 

14 

7 

7 

7# 

7= 

7= 

7* 

14 

14 

14*       1 

4- 

14 

U.S.S  R 

7# 

34 

3 

3 

3* 

3> 

7 

7* 

7* 

7-        1 

'* 

7* 

EAST    COAST 

14 

7 

7 

7 

7       |7 

14 

14 

14        2 
1 

1 

14* 

#Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 


96 


Good:    1-10,    12-17,    19-23 
Fair:    11,   27-28 
Poor:   18,  24-26 
Es:  2,    8-9 


J.  H.  Nelson 


73  MACAZINI 


LEO  SAYS:  BUY  DIRECT  AND  SAVE  BIG 


ON  THESE  WRL  HAM  EXCLUSIVE* 


Leo     I.     MeyfcrJort 
W0GFQ 


■  45gJ^ 
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WVG   MARK   II 
ALL   BAND 

VERTICAL 

ANTENNA 

Low  cost  —  self-sup- 
porting 10-80  meter 
antenna.  Tunes  3.5 

—  30  Mc  with  man- 
ual tap  adjustment. 
Feed  with  52  ohm 
coax.  Quick  installa- 
tion. Amazing  effi- 
ciency for  DX  or  lo- 
cal contacts.  Used 
as  portable  antenna 
also. 

$15.95 

Postpaid 

Continental   USA 

MECHANICAL  SPECS: 

Overall  ht.  —  18'.  Tub- 
ing diameter  —  1  1/4" 
to  7,  16".  Max.  unguyed 
wind  survival  —  50  mph. 

—  Mtg.  bracket  for  1%" 
mast.  Wt.   5  lbs. 

ELECTRICAL  SPECS: 

Maximum  power:  1000 
watts  AM  or  CW  —  2 
KW  PEP.  Omnidirection- 
al.  Vertical   polarized. 


i 
i 
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TECH-CEIVER  6A 

Low  cost,  compact,  6  meter  transceiver 

Stable  superhet  receiver.  5  watt 
transmitter,  featuring  PIT,  using  std, 
(Ft  243)  8  Mc  range  xtals,  non-critical 
coils,  plate  modulation,  power  and 
modulation  indicators,  10  tube  per- 
formance. Step-by*step  manual  includ- 
ed. Wt  9  lbs.  115  VAC  Power  supply 
(kit)  —  15.95. 


only 
$39.95 


5  Watt  input 

Sensitivity  —  better  than  1 


UV 


Selective  —  20KC  @  6DB  points 
49-54  Mc  coverage 


PSA  63  POWER  SUPPLY 

Universal  Power  Supply:  Powers  most 
AM  rigs  up  to  100  watts,  SSB  units  — 
up  to  200  watts,  PEP.  Silicon  rectifiers 
provide  both  300  VDC  &  600  VDC  @ 
300  Ma.,  ICAS  (210  watts  total),  plus 
6  VAC  @  10A  or  12  VAC  @  5A,  plus 
95  VAC  @  10  Ma.  Size  ll1/*"  x  43/4" 
x  6".  Wt,  15  lbs.  Kit  —  24.95,  Wired  — 
39.95,    Opt'l   cabinet   —  4.95. 

•  Use  with  30-200  watt  XMTRS-— XCVRS 

•  Dual  voltage  B  +  Fil.  power-bias 

•  Customized  units  available — Extra 


only 

$24.95 


in^ 


ft** 


*>.  . 
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DUO-DOUBLET  84 


1111   un: 


tt^£)>*: 
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WRL'S   12R 
GENERATOR 


NEW  80-40  meter  diapole  using  proven  parallel 
diapole  principle  to  resonate  on  both  bands.  Re- 
quires only  one  52  ohm  feed  line  (coax  not  sup- 
plied). Kit  includes  wire,  insulators,  center  con- 
nector &full  instructions.  Complete  formula  sup- 
plied &  quick  graph  chart  for  easy  adjustment. 
May  be  used  on  15  meters  also.  SWR:  Better 
than  2:1  at  resonance  —  80/40.  Max,  length  — 
123  ft.;  140  ft  for  lowest  CW  range.  Easy  to  in* 
stall.  Wt.  Ay2    lbs.    Shipped    Parcel    Post. 


80-40    Meter  D 
One   Feed  I 


i a  pole 
ine 


$7.95 


\. 


Shielded     ignition,     1250 
Watts,    115  VAC,   60  cy.. 

177  lbs. 
(FOB    Milwaukee, 
Wisconsin) 


i 
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SS-3  IJQ" 
MULTIPLIER 

•  Notch  and 
peak 

•  Self  Powered 

•  One  simple 
receiver 
connection 


Int'l  115  VAC  P.S. 
Plugs  into  Collins 
75S-1,     KWM-2     &  ■ 
others.    Use    with  _ 
receivers  having 
455KC-IF:    AC    or  ■ 
DC   powered.  Adj.  _ 
selectivity:    300l 
cy.    to    10     KC.H 
Sharp    rejection  _ 
(50DB)    null    for 
hetrodynes.    6^"! 
x  4>/*H  x  4%*.       _ 

$15.95         I 
kit 


ANTENNA  TUNER 
MM-100 


$4.98  I  $6.37 


i  Ti|"iiJ:!![i!li'!ir^**  J 

-BH    ^     4. 


$10.95 

kit 


Specifically  de- 
signed to  match 
end-fed  long  wire 
which  is  Vz  wave, 
or  multiples 
thereof,  to  50 
ohm  transmit* 
ters.  Panel  lamp 
indicator.  For  in- 
puts up  to  150 
watts  SSB,  100 
watts  CW,  75 
watts  AM.  4x5 
x  4  steel  case. 
Reduces  TV1. 


i 
i 
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WRL  NUVISTOR  PREAMP  PRINTED 
CIRCUITS 

PA50-2  Stage  preamplifier  for  6  me* 
ters.  Use  2  RCA  6CW4  nuvistors.  High- 
est  grade  glass  epoxy  board.  Assem- 
bled and  pre-aligned  for  50  ohm  input- 
output.  Requires  60-120  VDC  @  10 
MA.  &  6.3  VAC 

Size  2-Vi"  x  2V4."-  Wired  J6.37 
PA-144   Same  as  above  except   only   1 
6CW4    nuvistor  &   for  2    meters.   Wired 
J4-98  (less  6CW4  tubes). 


i 
i 

i 
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WORLD  RADIO  LABORATORIES,  INC, 
3415  West  Broadway 
Council  Bluffs,  Iowa    51504 

Rush  me  FREEi 

Q    WRL  1965 
Catalog 


Reconditioned 
Specials! 


Please  rush  me  item 


Enclosed  is  n  Cash  □  Charge*G  COD  (25%  cash  w/order) 
*lf    new    customer,  send    credit    info  with    your  charge  order 

Name — „ . 


Address 
City^_ 


Clip  &  Mail 


State 


Zip 


National  offers  six  of  the  world's  finest  receivers  to  meet  your  partic- 
ular requirement. 

Receiver  number  one  provides  greater  amateur  band  performance  and 
features  than  any  amateur  receiver  ever  built.  ■  Receiver  number  two  has 
the  widest  frequency  range  (from  5  Kcto  30  Mc)  of  any  general  coverage 
communications  receiver  ever  built  for  lab  or  commercial  application. 
■  Receiver  number  three  is  completely  solid-state  for  high  reliability,  ver- 
satility and  portability.  It  operates  from  12/24  V.D.C.  or  115/230  V.A.C. 
This  receiver  draws  less  current  than  a  couple  of  dial  lamps  (when  its  dial 
lamps  are  switched  off),  and  provides  instant-on  operation.  ■  Receiver  num- 
ber four  incorporates  specific  features  for  high  selectivity  and  has  a  six-pole 
filter  to  provide  built-in  steep-skirted  500  cps,  2.5  Kc,  5.0  Kc,  and  8  Kc 
bandwidths  with  passband  tuning  for  CW  and  SSB.  Also  AGC  threshold 
control  to  knock  out  background  QRM.  Also  a  50  db  notch  filter.  ■  Receiver 
number  five  has  a  phase-locked  frequency  synthesizer  to  replace  conventional 
high  frequency  oscillator  crystals  for  superior  stability  and  over-all  calibra- 
tion. ■  Receiver  number  six  offers  frequency  meter  performance  with  1  Kc 
dial  calibration  and  accuracy  over  its  entire  tuning  range,  24  feet  of  band- 
spread  per  megacycle,  and  10  Kc  per  turn  tuning  rate. 

Each  of  these  receivers  is  called  the  HRO-500.  National's  new  HRO- 
500,  at  $1295,  is  the  finest  total  receiver  you  can  buy  ...  at  any  price.  Inter- 
ested in  trying  out  National's  new  sixpack?  See  your  National  dealer  for 
an  opener. 


NATIONAL  RADIO  COMPANY,  INC.<^>37  Washington  street,  melrose,  mass.  02176 

World  Wide  Export  Safes:     Ayriema  Internationa!  Group,  S5  Broad  St.,  N.  Y.C-;  Canada:  Trl-Tel  Assoc,  81  Sheppard  Ave.  W*,  Wilfowdale,  Ont, 


